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The Much Abused THE Mayor of Philadelphia is at 


Electric Fluid. present in the unenviable position of a 
recipient of thousands of letters from persons, wise and 
otherwise, praising or condemning the poor trolley. One 
of these epistles from an anti-trolley man stated, apparently 
in earnest, that a certain person was ‘‘ seridusly injured 
during a thunder storm on entering an electric railway car 
by the explosion of the electric fluid attracted to the car by 





the wires charged with electricity.” 
Half-Baked IN a recent public address by Prof. 
Electricians. Wm. D. Marks on some electrical sub- 


ject, he said : ‘‘ This country has been cursed by a lot of 
half-baked people who call themselves electricians and elec- 
trical engineers. In addition to that, we have hada great 
many inventors who had electrical ideas, and some of them 
very good, but who had no opportunity of obtaining a 
thorough mechanical education before being going on with 
the work.” Wem’s juckt der kratze sich. 





Poisoning by AN electrical workman of Berlin was 

Electricity. recently poisoned in a very peculiar 
manner, which it will be well for electricians to note. In 
testing his cells, to see if current was flowing, he was in 
the habit of putting the two ends of the wires in his mouth, 
and the soluble salts of copper produced eventually cansed 
his death. The galvanometer is now substituted in that 
workshop for this rough-and-ready test, which evidently is 
more dangerous than most persons would believe. 





Electrical THE range of the application of elec- 
Punishment. tricity is apparently not limited. A 
short time ago a bright jockey, whose ingenuity was on a par 
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with his wickedness, was ruled out because he won the 
race by applying electric shocks to his horse through his 
spurs from a battery concealed in his clothes. The latest 
application, however, is by a schoolmaster in the Newark 
City Home, who appears to know more about electricity 
than about disciplining those intrusted to his care. The 
description of this new application may be given in a few 
words, ‘‘a bad boy, a dark chamber, a buzzing noise, a 
whip-like instrument, bare flesh, a howl, a jump toward 
the ceiling, and a reformed bad boy.” The punishment is 
applied by ‘‘ the doctor” at the ‘* base of the skull” and at 
other convenient places. The superintendent states with 
fatherly pride that he treats these boys and girls ‘as if 
they were all my children.” One of the victims thus 
tersely described the effect, ‘it feels as if de insides was 
bein’ shook out of you.” 





THE onslaught on the trolley in Philadel- 
phia brought forth the statement from 
the insurance companies that about 10 per cent. of the fires 
in this country during the past year were due to electricity. 
This seems alarming, but it should be understood that by 
far the greater part of the fires started by electricity are in 
country districts or small towns, or places where there is 
little or no insurance inspection. In the large city of Phila- 
delphia, for instance, there was not a single fire of such 
origin during the year 1890. This is directly traceable to 
the fact that in Philadelphia the inspection is very carefully 
made by an intelligent and conscientious inspector, who is 
very reasonable in his requirements and careful in his 
work. When a question arises he settles it by making 
practical experiments. Unreasonable requirements and 
careless inspection both lead to very bad results. As 
a contrast to this inspector may be mentioned one who, 
in speaking of the great danger of fire in electric lighting 
stations, said, ‘‘ Why, the very brick walls and wooden 
beams are full of electricity.” It is a ‘‘penny-wise and 
pound-foolish” policy for an insurance company to in- 
trust such an important matter toa man who apparently 
does not know the first principles of electricity. Unfor- 
tunately it takes years of costly experience to teach such 
companies and other like parties the importance of having 
a good electrician for this work. Philadelphia’s experience 
ought to be a lesson to others. There are in that city 20 
electric light stations, and not one of them has had a fire. 
This is a good illustration to insurance companies who re- 
fuse to insure such stations. 


Fire Risks. 





Grounded AS mentioned in these columns before, 
Neutral. the New York Board of Underwriters 
objects to the grounding of the neutral in a three-wire sys- 
tem. As in most cases of this sort there are pros and 
cons. It appears to be a reasonable argument in favor of 
such grounded systems that if the circuit is clear a ground 
occurring on the positive or negative blows the fuse with a 
potential of 230 volts, which gives a much more vicious arc 
than the usual 115 volts; with a grounded neutral a circuit 
due to a ground can never exceed 115 volts. Grounds are 
inevitable in such a large network of underground con- 
ductors and in such complicated ramifications of the 
smaller distributing wires in buildings. In a grounded 
system a single ground on the plus or minus will blow 
the fuse at once, and therefore indicate its location ; 
in a clear system, on the other hand, a single ground 
will not necessarily blow the fuse, and the chances 
of a double ground are far less. Aside from the ques- 
tion which of the two gives the companies the least 
trouble—a matter which has no weight whatsoever when 
it concerns fire risks—it seems to be a choice between 
a greater danger of less frequent occurrence, or a less 
danger of more frequent occurrence. It is a question 
which ought to be considered very carefully and be de- 
cided intelligently and impartially without giving any 
weight whatsoever to the matter of which is the least 
trouble to the companies. It is a very short-sighted policy 
to give electric lighting a bad reputation as a fire starter, 
if it could be made safe bya little more care and trouble 
on their part. If companies would always be ready, will- 
ing and even eager to comply with reasonable require- 
ments and to adopt what is safest, it would doubtless be 
better in the long run for all concerned than an indepen- 
dent, defiant, get-rich-quick policy. 
Cheap Elec- A FRENCHMAN has again come for- 
tricity. ward with a proposition for ‘obtaining 
electricity for nothing.” It remains only for an American 
to improve this method a little so as to be able to throw in 
the usual chromo in addition. The Frenchman’s proposi- 
tion, described in another column, is, however, not unrea- 
sonable. Some years ago a company was started in France 
for obtaining electricity as a by-product in the manufac- 
ture of copper sulphate. They sold the electricity in accu- 
mulators. The present proposition is to obtain sufficient 
current for running a few lights in a private house by 
means of the thermo-pile heated by stoves used for warming 
the rooms, or for cooking. As such stoves must be used in 
every house, he claims that the electricity is obtained as a 
by-product, which costs nothing. If the miserable iittle 
Paris stoves, which have a greater effect on the imagina- 
tion than on the temperature, are sufficient to run an arc 
light, an ordinary American stove ought to be able to illu- 
minate a house as bright as daylight by this method. -One 
of the great difficulties experienced in thermo-piles is in 
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the melting of the solder at the joints; to overcome this 
why not wela the two pieces together electrically? This 
ought to be far superior, and would: probably be quite as 
cheap, if not cheaper. In connection with the subject of 
cheap electricity we might call attention to a very old but 
equally interesting invention known as the Osan battery, 
in which the heat always present in the air is extracted, as 
it were, and converted into electricity, while nothing what- 
ever is consumed, not even the liquid. It consists of two 
zinc plates, one amalgamated and the other unamalge- 
mated, the liquid being sulphate of zinc. The amalga- 
mated pole is positive. The electromotive force is said to 
be about .025 volt. Some years ago we made a calculation 
of the size of a battery of this kiud required for illumin- 
ating asmall house, and found it to be as large a space 
as the house itself. It is therefore more interesting than 
useful, except perhaps as a stepping stone. 





Electrical Fog THE effect of an electrical discharge to 
Annihilator. clear an atmosphere containing sus- 
pended matter has long been known, and we believe it has 
already been applied in the arts for various purposes, as, 
for instance, to precipitate fine powder, such as zine oxide, 
which, in the course of its manufacture, is contained sus- 
pended in acurrent of air. It might also be applied to 
advantage in rooms containing dense tobacco smoke, in 
which the air will then be rendered quite clear, the smoke 
being condensed into threadlike hairs resembling cobwebs. 
It was also suggested some time ago to use this property of 
a discharge for clearing the air of a fog. It appedrs now 
that some actual experiments have been carried on secretly 
at Sandy Hook and at Boston Harbor, which are said to 
have been successful. The reports so far are meagre, and; 
being of the daily newspaper order, they are not very clear, 
and, perhaps, not authentic! From what we can gather 
from this report, it appears that an electrical discharge 
is used, and that the effect is directly proportional 
to the intensity of the fog, that is, the denser 
the fog the more easily it is affected by the 
discharge, and in consequence the larger the area that can 
be cleared with the same amount of energy. There is no 
electric spark to be seen and no detonation or explosion ac- 
companying the discharge. The largest area which they 
have been able to clear by one discharge has been 70,500 
square feet or nearly two acres, which is approximately 
150 feet in every direction from the point of application. 
With more powerful machinery, such as exists on large 
ships, it is claimed that much greater areas could be cleared. 
The fog falls in the form of rain and the atmosphere after- 
ward is stated to be exceedingly clear, as after a rain storm 
ip summer. The time of the absolute absence from fog is 
merely momentary, as it immediately afterwards becomes 
foggy again from the surrounding areas, and within five to 
seven minutes the original conditions prevail again. It is 
stated that discharges made at intervals of two minutes 
would keep the air practically clear. If all this be really 
true, and it does not appear to us unreasonable, the inventor 
has our best wishes for success. 





Philadelphia Trolley THE trolley ordinances of Philadelphia 
Ordinances. have been passed over the Mayor’s 
veto. This means about 100 miles of overhead trolley 
roads and the planting of a forest of 10,000 leafless trunks 
of trees. The electric railway companies have our con- 
gratulations, the traction companies our envy, and the fire 
department our sympathies. The latter remark is pro- 
voked by the fact that such inadequate requirements were 
made in these ordinances to protect property owners from 
the greater fire risks which are without question introduced 
by such a system when carelessly built. This does not re- 
flect on the trolley system, per se, but merely on the way 
in which the lines are run. Should the introduction of the 
trolley in that city increase the number of fires materially, 
it will do great harm to the reputation of electric roads in 
general, and it is therefore to be hoped that the fortunate 
companies who will receive these large contracts will con- 
sider it to be in the interest of electric railroading to pro- 
tect the wires as far as possible, even though such 
requirements are not made by the city authorities. It is also 
to be regretted that this action on the part ofa large 
city will necessarily check the advancement of other sys- 
tems which are not subject to the sources of danger 
which no one can deny do exist, though they could be re- 
duced greatly by proper legislation. A system absolutely 
free from danger of starting fires must come sooner or 
later, but Philadelphia, as the matter now stands, has shut 
its doors to the introduction of any improvement, except 
such as promise a greater financial return to the traction 
companies. The enactment of these ordinances in the form 
in which they were passed is a clear case of improper 
legislation and cannot fail to injure the real progress of 
electric railroading toward perfection. Itis progress only in 
so far that will add about 100 miles to the total mileage of 
electric railroads in this country, which already would 
reach from here to the city of Berlin. Philadelphia is pro- 
verbially a slow town; a telephone man once said that 
lighting arresters were not found necessary on Philadelphia 
telephone lines, by which we suppose he insinuated that 
even lightning was too slow in that city to get into a tele- 
phone. But as these ordinances were passed over the 
Mayor’s veto before the ink of his signature had scarcely 
dried, Philadelphia can no longer enjoy its reputation as 
being slow but sure. 
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Wail of an Old-Timer. 





Each new invention doubles our worries an’ our troubles! 
These scientific fellows are spoilin’ of our land. 

With motor, wire, an’ cable, now'’days we're scarcely able 
To walk or ride in peace o’ mind—an’ 't isn’t safe to stand. 


It fairly makes me crazy to see how ’tarnal lazy 

The risin’ generation grows—an’ science is to blame. 

With telephones for talkin’ and messengers for walkin’, 

Our young men sit an’ loaf an’ smoke without a blush o 
shame. 


An’ then they wa'n’t coptented until some one invented 
A sort o’ jerky tape-line clock, to help on wasteful ways. 
An’ that infernal ticker spends money for em quicker 
An any neighborbood o’ men in good old bygone days. 


The risin’ generation is bent so on creation, 

Folks haven't time to talk, or sing, or cry, or even laugh. 
But if you take a notion to want some such emotion, 
They ’ve got it all on tap for you, right on the phonograph ! 


But now a crazy creature has introduced the feature 

Of artificial weather—I think we're nearly through. 

For when we once go strainin’ to keep it dry orrainin’ 
To suit the general public—’t will bu’st the world in two. 


ELLA WHEELER WILCOX, in April Century. 


_ OR OO HP O° DP -- -—_ —__——_ 


NEW BOOKS. 

SECONDARY BATTERIES. being a description of the Modern 
Apparatus for Storage of Electrical Energy. B. J. T. 
Niblett. 267 pp., 94 ills. London. Biggs & Co. Price 
$1.50. 

The author announces on his title page that this little 
book is not intended for a text-book, nor as a scientific dis- 
sertation upon the theoretical considerations involved in the 
construction of apparatus used for the storage of electrical 
energy. It is merely an attempt to bring together and 
describe the recent commercial developments of Planté’s 
original discovery of the lead secondary battery. He has 
brought together in compact form illustrated descriptions of 
no less than 60 types of cells, of the Planté type, of pasted or 
Faure storage cells, of lead-zinc, copper, alkaline and other 
varieties, deriving his information from various sources, 
mainly, however, from electrical publications and from the 
inventors and manufacturers of storage cells. In addition 
to this the author has had what seems quite essential in 
compiling a book of this kind, namely, considerable personal 
experience, obtained in the manufacture and management 
of this kind of apparatus. 

Parts 1, 2. and 3 deal with the construction and charac- 
teristics of the best known types of cells. Part 4 contains 
information about the electrclyte employed in the various 
cells, and the instruments used for determining its density. 
An appendix is given containing a few particulars upon the 
subject of electrical measurement and the technicalities of 
the manufacture of materials usually employed in second- 
ary battery construction. 

THE ELECTRICIAN ELECTRICAL TRADES DIRECTORY AND 
HANDBOOK FOR 1892. 900 pp. Ills. The Electrician Pub- 
lishing Company: London, 1892. Price $3.50. 

This is the tenth annual issue of this well known direc- 
tory, and is larger by about 100 pages than its immediate 
predecessor. The work is divided into three distinct sec- 
tions or divisions, namely, the Handbook, the Directory 
section, and the Biographical division, each of which is 
brought carefully up to date. The handbook division con- 
tains a summary of electrical events for 1891, obituary 
sketches, digest of the law of electric lighting, rules and 
regulations for the prevention of fire risks arising from elec- 
tric lighting, electric railways and tramways in the United 
Kingdom, foreign import duties on electrical machinery, 
about 20 useful tables on various subjects, data relating to 
dynamos, motors, transformers and accumulators, and a 
number of other very valuable features, The directory sec- 
tion contains carefully compiled lists of electrical firms both 
in England and foreign countries. The biographical divi- 
sion contains sketches of 260 well known men in the elec- 
trical world, 28 of these sketches being accompanied by the 
portrait of the individual whose biography is given, The 


* portrait of Prof. Ayrton, now the president of the Institu- 


tion of Electrical Engineers, is from a specially engraved 

steel plate. 

ARITHMETIC oF Execrriciry. By T. O’Conor Sloane. 
138 pp. Illustrated. Price $1. N. W. Henley & Co.: 
New York, 1891. 

This little book will be found of great service to those 
whose knowledge of mathematics has been limited to the 
study of arithmetical problems only, anceindeed its methods 
of treatment may be found very interesting to those who 
ordinarily treat questions of the most elementary character 
by means of algebraic and trigonometrical formule. The 
subject is treated in twelve chapters. In the first the funda- 
mental, physical and electrical units are quite fully defined 
and explained. The second chapter is given up wholly to 
the treatment of such problems as may be solved by the 
2pplication of Ohm's law, and the student will doubtless be 
surprised to find that so many electrical problems are of 
this kind. The third chapter treats resistance and con- 
ductance, giving a number of rules for the guidance of the 
student in solving either the examples which the author 
has given or similar ones that may come up inevery day 


practice, The question of potential difference is treated 


THE ELECTRICAL WORLD. 


in the fourth chapter, while an explanation of the circu- 
lar mil occupies the whole of Chapter V. Problems that 
arise in the distribution of electricity by the three-wire 
system are treated in the next chapter, and work and 
energy—subjects that have doubtless puzzled more stu- 
dents of electrical phenomena than any others—are very 
clearly and simply explained in Chapter VII. A number of 
interesting and valuable rules for the solution of battery 
problems are given in the next chapter, the remainder of 
the book being taken up by the treatment of the electro- 
magnet, the dynamo and the motor and their distinctive 
problems. Seventy-four rules in all are given for the solu- 
tion of the examples which the author has given as typical 
ones, and these are supplemented by a careful and complete 
demonstration of all the rules and a number of tables for 
the use of the student. On the whole the book will be 
found a very handy one for those who wish to get results 
by the application of some rule of thumb method and who 
either do not know or do not care why the application of 
the rule secures the correct result. 


ELECTRICITY SIMPLIFIED: The Practice and Theory of 
Electricity, Including a Popular Review of the Theory of 
Electricity, with Analogies and Examples of Its Practical 
Application in Everyday Life. By T. O’Conor Sloane. 
158 pp., 29 ills. Price $1. N.W. Henley & Co.: New 
York. 1891. 

In this little work the author has set himself the task of 
explaining, in the simplest possible language, by means of 
familiar analogies, the difficult phenomena of electricity. 
The book is intended for the use of those “whose former 
education has not qualified them to follow understand- 
ingly, or with any degree of interest, the abstruse and 
technical works of the authors whose volumes are the main 
sources of our information on these abstruse subjects. The 
author has made the statement in his preface that his ob- 
ject is ‘‘ to unite theory and practice,” and, whether he has 
done this or not, he has certainly furnished electrical stu- 
dents with a book which will be found to explain, in simple 
language, many of the fundamental principles and resulting 
phenomena of electricity. Considerable space is given, 
among other things, to the explanation of the magnetic 
circuit and electro-magnetic lines of force, and to the treat- 
ment of induction and the action of currents upon each 
other. Like the author’s other works, the book is supple- 
mented by a very serviceable index. 

ELECTRIC Toy MAKING FOR AMATEURS, Including Batter- 
ies, Magnets, Motors, Miscellancous Toys and Dynamo 
Construction. By T. O’Conor Sloane. 138 pp., 53 ills. 
Price $1.00. N. W. Henley & Co.: New York, 1892. 

This is a work in which the American boy will find ex- 
planations of the details of a great number of pieces of elec- 
trical apparatus which he may construct with his own 
hands for his own amusement and pleasure. The nine 
chapters of the book treat respectively of batteries, perma- 
nent magnets, electromagnets, electric motors, electric bells, 
miscellaneous toys, spark and induction coils, and allied 
subjects, the hand power dynamo and miscellaneous re- 
ceipts and formule. The chapter on primary batteries 
and their proper care will be found especially valuable to 
those whose experience with these has not taught them 
that successful operation depends almost wholly upon 
the care with which they are watched from day to day. 
The author does not pretend to give a comprehensive or ex- 
haustive treatise on the subject of electric toy making, but 
the *‘ effort has been to present to the reader a suggestive 
line of experimentation and construction, and to open a 
field within which his own ideas can have indefinite 
scope.” 


ELECTRIC LIGHT CABLES AND THE DISTRIBUTION OF ELEC- 
TRIcITY. By Stuart A. Russell. 319 pp. 107 illustra- 
tions. Price $2.25. London. Whittaker & Co. 1892. 
This book will be welcomed by a large number of elec- 

tricians and electrical engineers, who have been compelled 
to obtain the information which is here collected in book 
form mainly from electrical periodical literature. It has 
been the author’s aim in preparing this work ‘to present 
to the reader such a description of the various systems of dis- 
tribution and types of cable now in use as will help forward 
the work that still remains to be done to perfect this branch 
of the busiaess of supply.” 

The book is divided into sixteen chapters, which, however, 
do not seem in most instances to have any very definite 
dividing lines. The author has collected and condensed 
into convenient and accessible form a great deal of informa- 
tion regarding the economical distribution of electricity by 
various systems, the relative economy of direct and 
transformer systems, energy, waste in conductors and 
transformers, various forms of conductors, cables, joints, 
insulating materials and the relative advantages and dis- 
advantages of the various kinds of insulated wires and 
cables, overhead and underground lines and their construc- 
tion and operation, and many others of a similar character. 
A chapter is given up to the description of india rubber 
and its production and use. Another chapter treats of 
methods of testing and locating faulis. On the whole the 
book will be found a very readable, interesting and in- 
structive one. It is to be regretted, however, that the 
illustrations have been so poorly executed. Recent ad- 
vances in the various processes of engraving have made it 
possible to obtain cuts of the best quality about as cheap as 
the poor ones, and there would seem to be no excuse for 
spoiling the pages of an otherwise well executed book by 
cheap and unsightly cuts, 
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Mr. Rosenbaum in Business for Himself. 


The patent department of the W. J. Johnston Company, 
Limited, has been transferred to Mr. W. A. Rosenbaum, 
who for the past five years has been in charge of this 
department as manager. Mr. Rosenbaum will con- 
tinue the business in the same offices which he has occu- 
pied. Here he will have at his command all the facili- 
ties which he has heretofore enjoyed, not the least of 
which is the excellent patent library, which has, together 
with the goodwill of the business, been transferred to him. 
This library contains a copy of the specifications of every 
electrical patent ever issued from the United States Patent 
Office. As the specifications of all the electrical patents 
are received each week as they are issued, it is possible for 
clients to find on file even the most recent patents issued 
by the government. The business will be conducted along 
the same lines and clients will receive the same treatment 
as heretofore, and may rest assured that each individual 
interest will be given the careful attention which it de- 
serves. Mr. Rosenbaum, as his former clients are aware, is 
admirably fitted for work of this character, and we take 
pleasure in recommending him to those who desire to ob- 
tain carefully drawn specifications for United States or 
foreign patents. 

soo oo oo ____ 


The Electrical Utilization of Water and Wind Power 
First Proposed by Nollet in the Year 1840.* 


BY A. M. TANNER. 


It has long been an unanswered question as to who first- 


proposed the utilization of natural forces for generating 
magneto-electric currents. In the early days following the 
discovery of magneto-electric induction by Faraday, the 
machines devised by Pixii, Clarke, and others were only 
used or intended for laboratory or schoolroom experiments. 
The first to propose the idea of using magneto-electric ma- 
chines for industrial purposes was Prof. Francois Nollet, of 
the Military School at Brussels. In his Belgian patent, 
dated Jan. 6, 1841, he shows the peculiar combination of a 
magneto-electric machine, electrolytic water decomposing 
apparatus, and gas motor. Strangely enough it did not 
seem to be feasible to him until the year 1851 that magneto- 
electric currents could be used directly for producing light, 
heat and power, and he resorted to the intermediate step of 
converting electricity into gaseous force, and then again into 
mechanical force or heat and light. It is a well-known 
historical fact that when magneto-electric machines made 
by Nollet were proposed for lighting the Hotel des Inva- 
lides at Paris, more importance was at first attached to 
burning a gas produced by the electrolysis of water than 
to using the current directly for arc or incandescent light- 
ing. This, however, was soon changed when the Alliance 
Company obtained control of the Nollet inventions, and 
its director, Berlioz, proposed dispensing with com- 
mutators in the machines employed for are lighting, 
alternating currents having been found best adapted for 
the purpose. With this slight digression to show the 
connection of Prof. Nollet with the ‘* Alliance Company ” 
of later years the writer returns to the consideration of the 
Belgian patent of 1841. The drawing shows a drum armed 
with radially arranged peripheral armatures in which cur- 
rents are induced by rotation in an outer magnetic field. 
As indicated in the drawing, it was the intention to de- 
compose water by the magneto-electric current of the ma- 
chine and explode the gases produced in an engine for pro- 
ducing motive power, and also to work the magneto-elec- 
tric machine. The description, however, is most sugges- 
tive and prophetic when it states that the magneto-electric 
machine not only could be operated by a gas or steam 
engine, but by an air or water motor supplied by forces 
offered by nature ; a motor of this kind being of no greater 
expense than the cost of applying it, furnishing a constant 
and continuous force, giving a uniform movement requiring 
small space, little repairs and presenting no danger what- 
ever. In these few words (translated almost verbatim) will 
be found the fundamental principle of all modern systems 
of the electrical utilization of natural forces, because it 
makes no difference whether the magneto-electric current 
is used directly or indirectly to produce the final result. 
It is not apparent that Nollet had in view long distance 
transmission of electrical energy; but who will say that 
any invention was required in making the circuit between 
the magneto-electric machine and the translating device, 
short or long. As the American courts would say in pat- 
ent cases, this would be a question of degree only, not in- 
volving patentable invention. To Prof. Nollet, therefore, 
belongs the honor of having first proposed the employment 
of natural forces for operating magneto-electric machines. 


ore 2 0+ ____—__ 


A Long Telegraph Wire Span. 





There is a span of telegraph wire over the River Dart 
connecting Dartmouth with the trunk lines between Tor- 
quay and Plymouth, England, which is probably one of 
the longest spans in the world. The span is 2,400 feet long. 
The wires are of silicon bronze and 17 in number. It was 
erected three years ago, and has stood the strain of the re- 
cent blizzards and gales without injury. We mention it 
here to show how long such spans can be made in practice. 


*From the Electrical Review, London, 
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Rotating Magnetism Obtained from the Alternating 
Current. 


BY WILLIAM SMITH HORRY. 


It is well known that if an alternating current be passed 
through a choking coil it ceases to retain its sinusoidal form, 
and that the period of maximum current occurs later than 
it would were there no great self-induction in the circuit. 
The more self induction a choking coil possesses the more 
the current lags and the weaker it becomes. By increasing 
the self-induction in a circuit the current can be made to 
lag substantially 90 degrees from the original current with 
no self-induction. At this point finality is reached, as the 
current that passes has become exceedingly weak. Ex- 
amples of this state are the ordinary transformers with 
open secondary. Motors are also constructed having two 
circuits, one with little and the other with great self-induc- 
tion, so that the maximum magnetism obtained from these 
two currents may occur at different times, and so produce 
a magnetic field that shifts in a continuous direction. 

It is also understood that in an ordinary transformer the 
primary and secondary currents are almost exactly oppo- 
site, that is to say, the difference in phase is 180 degrees. 
As the secondary resistance is increased, however, this angle 
diminishes and again approximates to 90 degrees between 
the primary and secondary currents. It is not very well 
known that when a 20 light transformer has but one light 
burning on the secondary circuit the phase difference be- 
tween the two currents issubstantially 90 degrees. Whether 
the inductive resistance is in the primary or secondary cir- 
cuit the result is the same, the currents in an underloaded 
transformer are in quadrature. 

We have then in this second case a very practical means 
for producing a phase difference that can be made to cause 
rotating magnetism in an iron ring. All that is necessary 
is to wind the ring with two wires so that there are two 
vertical and two horizontal poles and to connect one in 
series with the primary and the other in series with the 
secondary circuit of an underloaded transformer. The 
transformer in this condition will give off two currents, 
which can be of the same strength, and both differing as 
regards phase from the original current, the one lagging 
substantially 90 degrees and the other 180 degrees from it. 
The transformer of course keeps perfectly cool; should it 
get hot, it is an indication that the angle isin excess of 90 
degrees. 

If aniron disc be: inserted in the centre of the ring and 
be left free to revolve it will doso with a velocity corre- 
sponding to the period of the alternating current. 

It is important fora motor of this type to have the phases 
as nearly in quadrature as possible, otherwise we get op- 
posing forces, one tending to pull the armature round and 
another less powerful force tending tostop it. It is not in- 
tended to enter into the subject of the efficiency of a 
motor constructed in this way. The desire is simply to call 
attention to the way in which a very workable current 
splitter can be made that will produce almost perfect rotary 
magnetism from simple alternating currents. 

The accompanying diagram illustrates the arrangement. 
A represents the transformer with primary (P) and sec- 
ondury windings (S$), B represents the iron disc of the 
motor, and ( theiron ring forming the field and wound as 
described. 

On this plan I have made motors that can be put ina 
walnut shell and others that a man has not strength enough 
to stop. They can be started at full torque by simply con- 
necting the switch to the points1 or 2. A spring D keeps 
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HorRyY’s METHOD OF OBTAINING ROTATING MAGNETISM 
FROM THE ALTERNATING CURRENT. 


the contact as shown when the motor is started and the 
hand removed. They can be reversed instantly by changing 
the poles of the secondary winding. The motor stops when 
the switch is open as at O. 
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The First Electric Railway with Underground Feeders. 





In THE ELECTRICAL WorRLD of March 12, under the above 
Caption there appeared a communication from Mr. Francis 
G. Daniell, with reference to an article which appeared in 
THE ELECTRICAL WorRLD of Feb. 13, on ‘*The Electrical 
Features of the City of Buffalo.” Mr. John C. Henry, of 
Westfield, N. J., has sent us the following communication 
in regard to the same : 

‘* Under the heading, ‘The First Electric Railway with 
Underground Feeders,’ in your last issue, Mr. Daniell thinks 
the ‘honor’ belongs to the Minneapolis road, which was 
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constructed under his superintendence in the summer of 
1890. It may be news to that gentleman and other readers, 
that some three years before this we constructed the 
San Diego (Cal.) and Old Town road, which had about 
four miles of underground feeders. This work was done 
under the license of claim 5 of my patent, issued July 20, 
1886, which reads: ‘In electric railways, the combination 
wich a main source of electric supply of suitable suspended 
continuous aerial conductors and buried insulated con- 
ductors, and branch conductors of corresponding polarity. 
and connected at intervals with the aerial conductors.’” 
—_————__o+o-> oo 


Note on the Molecular Movement in a Conductor.* 





BY PROF, A. E, DOLBEAR. 


Maxwell and others have made experiments to discover 
whether there was any evidence of momentum in a con- 
ductor carrying an electric current. So far as I know all 
the experimenters looked for a longitudinal momentum, 
that is, one in the direction of the current in the conductor, 
but no evidence appears to have been discovered that the 
molecules are thus moved. Still it is as nearly,certain as 
anything can be and not be demonstrated, that the mole- 
cules in a conductor are moved in some way by an electric 
current. If they be thus moved then there must be mo- 
mentum in some direction. If it be not longitudinal it may 
be transverse. If there shonld be movement in the trans- 
verse direction, what kind of experiments would be needed 
to show it? This is the way the question presented itself to 





Kies. 1 AND 2.—DIAGRAMS ILLUSTRATING MOLECULAR 
MOVEMENT IN A CONDUCTOR. 


me. When a current is sent through an iron wire the lat- 
ter is twisted to the right or the left according to the direc- 
tion of the current. This is interpreted as due to the specific 
magnetic quality of the conductor, for it does not occur in 
a copper or other conductor. 

Suppose the molecules of a conductor to be rotated, each 
upon its own axis, the axis being longitudinal with the wire. 
what evidence of such motion would be externally exhib- 
ited by the conductor as a whole. Evidently it would be 
masked altogether in a common wire, for the momentum 
of any one molecule in one direction would be just bal- 
anced by that of the contiguous one in the opposite direc- 
tion—a condition of things mechanically propagated 
through the diameter of the wire. In order to discover it. 
it would be necessary to prevent such mechanical transfer- 
ence of the movement, and this can be done by making the 
conductor a hollow cylinder. I therefore made a cylinder 
of gilt paper about 20 inches long and four inches in di- 
ameter, this I provided at each end with a bail for suspen- 
sion, thus, the suspending wire being eight or ten feet 
long, the lower end of a short wire dipping into a mecury 
cup as shown. (Fig. 1.) With this arrangement a decided 
evidence of twist could be noticed, but on account of the 
resistance of the gilt paper, a strong current could not be 
used without so high a voltage that the paper took fire 
several times. I then had a thin copper cylinder made of 
nearly the same dimensions and suspended in a similar 
manner, and could use a current of thirty or forty 
ampéres. The rotary motions were in the same directions 
as before, namely—when the current was going 
down, the twist was always right handed as indicated by 
the arrow, and of course opposite when the current was 
reversed. While there was no doubt about the rotary 
movement, the weight of the apparatus was so great, I con- 
cluded to see if one made of lighter material—aluminium— 
would not give greater amplitude with the same current. A 
similar cylinder of aluminium foil was prepared and so 
hung that all tangential movement would be due solely to 
itself and not at all to any other part of the apparatus, that 
is, it was mounted with bi-filar suspension. The weight of 
the foil with its connections was 1.85 ounces, 55.6 grams. A 
bit of mirror was fastened to the upper end, and a beam of 
sunlight reflected from it upon a scale 16 feet distant, and 
25 feet long. (See Fig. 2.) With this arrangement the 
twist produced by the current was such that it was not 
difficult by timing the swings and changing the direction 
of the current, to make the cylinder swing through 90 de- 
grees. A current of fifteen ampéres swung it through a 


“A paper read before the American Institute of Electrical En- 
gineers, 
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foot and a half on the scale. It would come to rest at about 
half the distance of the greatest amplitude of the swing 
for each different current employed, and therefore showed 
the continuous action of the torsional force for a constant 
current, If this be the interpretation of the phenomenon, 
then the molecules are rotating when there is a constant 
current, and thus the explanation of the heating effect of 
the current is brought back to dynamical and mechanical 
principles, Adjacent molecules must be rotating in oppo- 
site directions at their point of contact, but this vibrating or 
heat motion necessitates more or less separation when 
such rotation goes on; on impact, it is arrested, so there 
must be impact and slip, the arrest of motion being the 
immediate antecedent of the heat, as is friction in any case. 
These experiments have not been carried out quantitatively 
for lack of facilities. May be the interpretation is wrong, 
and some wise one who knows all about it can point out 
its inadequacy. I think the experiments are new, and may 
lead to an understanding of what goes on in a conductor 
when a current of electricity traverses it, if this be not the 
whole of it. 


In the discussion which followed the reading of this 
paper, Mr. Mailloux said that he thought the horizontal 
component of the earth’s magnetism might have a great 
deal to do with the rotation, and suggested that the experi- 
ment be tried in different relations with respect to the 
earth’s field. He also called attention to the fact that a 
wire or a cylinder situated as this is in the earth’s field 
would have present in it Hall's phenomenon, that is to say, 
the current would not be distributed equally throughout 
the mass of that cylinder. He thought that this might be 
a partial explanation of the observed rotation. 

Mr. Wolcott did not think that the earth’s field would 
cause continuous rotation if the tube were perfectly straight 
and perfectly uniform in resistance, but if it were crooked 
it might revolve partially. He stated that if two or more 
magnets were placed with similar poles toward the vertical 
wire and the current be passed through it there would be 
no rotation, assuming that the wire was straight. 

Dr. Pupin called attention to an experiment made some 
years ago by Prof. Braun (Weidermann’s Annalen, Vol. 37, 
p. 98; Vol. 38, p. 53; Vol. 39, p. 130). He found that a 
wire made of a magnetizable substance when twisted one 
way would generate an electromotive force in one direc- 
tion, and if twisted the opposite way it will produce an elec- 
tromotive force in the opposite direction. Perhaps the 
phenomena observed by Prof. Dolbear was due to a similar 
cause. 

Mr. Binney suggested that the cause of rotation’ may be 
due to the fact that there was more current in one of the 
bails than in the other, owing to the tendency to lateral 
shifting in the magnetic field. The currents being first in 
one direction and then in the other, if properly timed, 
might then twist the cylinder in the same direction, as 
shown in Fig. 3. He stated that this may have something 
to do with the phenomena observed, and that it was not 
based on the supposition of a lack of symmetry. 

Prof. Crocker suspected a lack of symmetry, stating 
that if the cylin ler were a little thicker on one side than on 
the other, the current would be stronger on that side. If it 
were perfectly symmetrical he claims that according to our 
present knowledge of electrical currents there would be no 
tendency to rotate, 
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Fic. 3. Fia. 4. 
© Colored Liquid; W, Transparent Liquid; A, Glass Tube; B, 
Cork or Plug; £, k, Electrodes; P, Porous Diaphragm; V, 
Mercury; BA, Battery. 


Mr. Carl Hering suggested that interesting results might 
be obtained if the conducting cylinder were surrounded by 
a fixed iron cylinder. This would shield it from the earth's 
field, and if the motion were due to the magnetic lines cir- 
culating around that conductor the effect would be increased 
because the iron cylinder increases these lines. 

Mr. Kintner suggested a modification, shown in Fig. 4. 
Instead of a metallic cylinder, he proposes to use one of 
glass and attach, in some way, a porous diaphragm through 
the centre, as shown. Mercury is placed in the bottom, and 
is connected to one pole, while the other conductor is 
immersed in the top. A colored liquid is to be placed on one 
side of the diaphragm and a perfectly transparent one on the 
other, If there were any tendency to molecular movement, 
he thought it possible that the colored liquid would be 
forced to rotate through the diaphragm, and mix with the 
transparent liquid, 
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The Present Limitations of Electric Power in 
Mining.—1.* 





BY IRVING HALE. 


Few achievements of science have been received with 
more enthusiasm or discussed with a greater appreciation 
of the possibilities involved than the transmission of power 
by means of electricity, and the peculiar fitness of electric 
power for mining operations has been generally recog- 
nized. In fact there has been a decided inclination toward 
exaggeration, and the subject has offered temptations too 
strong to be resisted by those who delight in flights of the 
imagination and startling prophecies. 

No cause can be benefited by extravagant praise and 
claims not based on facts, and it behooves those in- 
terested in electrical development and in the mining in- 
dustry to face the question squarely, discuss the situation 
candidly, and determine as nearly as possible the present 
limits of electric power and the probable extension of those 
limits by future developments. There has been a tendency 
not only on the part of the general public, but also among 
electrical engineers, to look at this question from the sci- 
entific rather than from the financial standpoint. The en- 
gineer is as dependent on the capitalist as an army cn its 
base of supplies, and the question that every engineer must 
answer is not whether acertain enterprise is practicable, 
regarded simply as a feat of engineering, but whether it 
will pay sufficient dividends to enlist the recessary capital. 

It requires no very deep investigation to discover that at 
present electric transmission of power has limits that will 
be considered by many as disappointingly narrow, and a 
more thorough study of the question shows that although 
these limits will be extended by improvements that may 
reasonably be expected during the present generation, still 
there are quite well defined secondary limits beyond which 
they can hardly go without some very radical change in 
the whole process and apparatus employed. 

It is not intended to speak discouragingly of electric 
transmission of power. On the contrary, it will be shown 
that it has at the present time a wide and profitable field, 
and that the next few years will see enormous develop- 
ments in this department of engineering. But it is not 
probable that any of us will live to see the coal market of 
New York City affected by the power of Niagara Falls, nor 
is it likely (unless the price of coal is considerably increased), 
that we will enjoy the spectacle of the factories of Denver 
run by power transmitted from our mountain streams. 
Nevertheless, a glance at the remarkable progress in prac- 
tical electricity in the past ten years will serve as a warn- 
ing to the pessimist and hint that he who desires to pose 
as a successful prophet should avoid in his predictions the 
word ‘‘ impossible.” And whatever the future may or may 
not bring forth, it is certain that at the present time electric 
transmission of power applied to mining is a successful and 
highly profitable reality. 

Up to date the actual use of electricity in mines has 
been comparatively small. This has been due to two 
causes: 

First—Mine managers are cautious about spending the 
funds of their companies in doubtful experiments, and are 
unwilling to put in expensive electric plants, unless some 
reliable electric company will assume the responsibility and 
absolutely guarantee the werk. 

Second—The electric companies have been so occupied 
with other work, principally the street railway business, 
that, while appreciating the importance of the mining field, 
they have been rather slow in occupying it. 

Now that some of the leading companies are prepared 
to bujld and install, on full guarantees, almost every kind 
of mining machinery, progress in this department will un- 
doubtedly be rapid. 

The subject can best be treated under two heads: 

First—The generation and transmission of the power. 

Second—The utilization of the power for hoisting. pump- 
ing, hauling, drilling and milling. 

GENERATION AND TRANSMISSION OF ELECTRIC POWER. 


Under the first head the problem is generally to design a 
plant that will deliver the required power and make the 
total operating expense, including depreciation, repairs, 
taxes, insurance and interest on investment, a minimum, 
Since the largest part of the operating expense is made up 
of the above items, which vary directly with the cost of 
plant, and since the other items of labor, superintendence, 
oil and incidentals are practically independent of the cost 
of the plant (for a given amount of power delivered), the 
minimum operating expenses will generally be secured by 
making the original cost a minimum. 

It will frequently happen that, owing to scarcity of water 
or other conditions, it may be desirable to allow a smaller 
line loss than would give a minimum cost of plant. These 
special conditions must be given proper weight. Still, in 
most mountain districts there is an abundance of water 
during high water season, the shortage occurring during 
the few months in winter and early spring, and as the power 
generated at that time will be much less than the maximum 
power for which the plant is designed, the line loss will be 
correspondingly reduced, and will not be a very important 
item. This discussion is therefore based on minimum total 
cost of plant, it being borne in mind, however, that all 
such special conditions must be given due consideration. 

The question of minimum cost of plant has been investi- 


* A paper read before the Colorado Scientific Society, 
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gated heretofore and expressions have been deduced, giving 
line loss corresponding to minimum total cost for various 
distances. It is the object of this paper to carry the inves- 
tigations a little further and deduce equations and curves 
that will show in a convenient manner the .minimum total 
cost of plant, the operating expenses, the relative economy 
as compared with steam under varying circumstances, the 
distance at which double conversion becomes cheaper 
than direct transmission, and other points of practical in- 
terest. The conditions as to cost of supplies, labor, freight, 
etc., are assumed to be the average conditions existing in 
the mining districts of the Rocky Mountain regions, and as 
nearly all these regions are reached by railroads, these con- 
ditions will not vary enough to materially affect the general 
results. 

In a transmission of power problem, the known quantitic, 
are the amount of power desired, the amount of water 
power available, and the distance. The principal questions 
to be decided are: 

First—W hat voltage shall be used? 

Second—Shall bare or insulated wire be employed? 

Third—Shall a ground return or complete metallic circuit 
be used ? 

Fourth—What line loss will give the best general economy? 

VOLTAGE. 

If the dynamos can be located at or near the mine, 220 
volts at motor is generally the most convenient voltage. 
It is absolutely safe, is easy to insulate and is applicable to 
all purposes, including lighting, by connecting two lamps 
in series, 

When the distance from dynamo to motor exceeds about 
half a mile, the wire for 220 volts becomes a serious item, 


‘ especially as a large portion of this distance is frequently 


underground, where rubber-covered wire must be used. 
From this distance up to about two miles, 440 volts at mo- 
tor (500-volt railway generators) will generally be most 
desirable. This voltage possesses the same advantages as 
220 volts in a less degree; it is not dangerous to life, al- 
though the shock is painful ; it is not very difficult to insu- 
late, unless the mine is very wet ; incandescent lights in 
series of five will generally meet every requirement in a 
mine, At Aspen, Colo., where more electric mining ma- 
chinery is in use than in any other camp, this voltage is 
used exclusively under ground for hoisting and drilling, 
and in some places for lighting, and no troubles of any con- 
sequence have been experienced. A lower voltage (220) is 
undoubtedly preferable when practicable, but it is better 
to use 500 volts than to be forced to use double conversion 
at short distances. 

Considerations of safety and insulation of line and mo- 
tors make 500 volts the highest voltage that should be used 
in mines, except in certain particular cases where the mine 
is dry and where wires can be permanently placed and thor- 
oughly protected, and where motorsare ina dry chamber 
and isolated from the general mine. Consequently when 
the distance becomes so great asto make the wire for 500 
volts so expensive as to render double conversion cheaper, 
it will generally be necessary to transmit ata very high 
voltage, converting at the mine to 220 volts. The distance 
at which this conversion becomes desirable will be indicated 
in the following discussion. The primary voltage to be 
used in this case may well be as high as can be successfully 
managed ; it is mainly a question as to how high voltage 
machines the electric companies are willing to make and 
guarantee, due allowance being made for the fact that be- 
yond a certain point increase in voltage must mean increased 
cost of manufacture, and greater liability to break downs 
and increased repairs. In the present state of the art, it 
may be the best plan where the power can be used or con- 
verted to a lower voltage in sufficiently large units, to em- 
ploy several dynamosin series, the armature shafts being 
connected by flexible couplings, and to connect a number 
of motorsin the same way, thus keeping the voltage in 
each machine within a moderate limit. Generally, how- 
ever, the power will be scattered among numerous mines, 
too far apart to permit them to be supplied from the same 
converting plant, and each using toosmall an amount of 
power to admit of using a number of motors connected as 
described. In such cases single motors must be used, 
wound for as high a voltage as may be found desirable in 
actual practice. 

METALLIC OR GROUNDED CIRCUIT. 

This is an important question, and one that merits careful 
investigation. 

The principal difficulties with the grounded circuit are : 
increased danger of shocks ; greater difficulty of insulation 
and liability to grounds, especially in a wooded country ; 
greater danger from lightning ; trouble from electrolysis of 
ground plates. 

As it will be very seldom advisable to use a grounded cir- 
cuit inside the mine, no matter what the voltage, the use 
of the grounded circuit will be limited to the primary cir- 
cuit in cases where double conversion is used, the voltage 
of which circuit will be high; and even where power is 
used on the surface for running mills, etc., there will be no 
object in using the grounded circuit, unless the distance is 
so great as to make the saving in copper outweigh the dis- 
advantages. In other words, the grounded circuit would 
be required only in cases where a high voltage would also 
be necessary, and a high voltage greatly increases the first 
two difficulties mentioned—consequently, the more neces- 
sary the grounded circuit becomes for reasons of economy 
in first cost the more objectionable it becomes. Of course, 
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the grounded circuit will permit the use of a lower voltage 
at the same cost for copper ; but, on the other hand, it is a 
question whether there will not be less difficulties with * 
higher voltage and metallic circuit than with lower voltage 
and grounded circuit, at least until we reach the highest 
voltage for which machines can be wound with guaranteed 
reliability. For all these reasons, it is believed that the use 
of the ground return will be limited, and that in most cases 
sufficiently moderate cost can be secured without it. 


BARE OR INSULATED WIRE. 


With moderate voltages, in localities free from trees, and 
where lightning is not troublesome, bare wires give good 
results. Even with high voltages, the other conditions 
being favorable, special insulators at points of support can 
probably be made to give sufficiently high insulation. 
Through wooded districts, and where lightning is trouble- 
some, bare wires would be poor economy. If a grounded 
circuit is used, covered wire would seem to be almost a ne- 
cessity to secure reliability. 

LOSS IN LINE. 


The above points having been decided to meet the re- 
quirements of the case, the question remains to determine 
the loss in line that will give the best general economy. 
For reasons previously stated, it is assumed that this will 
generally be secured by making the initial cost of the whole 
plant a minimum. 

The cost of water power is a rather indefinite item, vary- 
ing with length of pipe line to get required fall, difficulty 
of laying this line, and other local conditions. Moreover, 
the assumption that the cost of water power is proportional 
to its amount, is not strictly correct, as an increase of ten 
per cent. in amount of power would not, as a rule, add ten 
per cent. to the cost of the power plant, although in scme 
cases it would add much more than this; for example. 
where water is limited and there is a rapid fall fora certain 
distance, but a gentle fall on each side, so that a great in- 
crease in length of pipe would be required to get a little ad- 
ditional head. However, as no law can be laid down for 
variation in cost of water power, it is assumed to be direct- 
ly proportional to amount of power, and to cost on an aver- 
age $40 per horse power on the pulley of the water wheel, 
including dam, pipe line, water wheel and power house. 
This is probably a fair average for large powers. In con- 
sidering the results of this discussion it should be borre in 
mind that when water power costs more than this the belt 
line loses will be less than shown by formula, and vice 
versa. 

In this discussion the following notation will be used : 

e = voltage at motor. 

V = loss in line. 

D = distance. 

P = percentage of loss in line in terms of e. 

P = percentage of loss in line in terms of e + V (dyna- 
mo voltage). 

As large dynamos will be used, their efficiency is as- 
sumed to be 90 per cent., while 80 per cent. is assumed to 
be a fair average efficiency for the motors, which will be 
of all sizes. 

Motors, including freight and setting, will cost (averaging 
the various sizes) about $52 per mechanical horse power on 
the motor pulley. 

Dynamos of large size, including freight and setting, will 
cost about $40 per electrical horse power at the brushes, or, 
since une mechanical horse power on motor pulley requires 
(1 + .80) x (¢ *. v ) electrical horse power at dynamo 


terminals, dynamos will cost $40 x 1.25 x ©+"/ = g50 
e 


y 
/ 


e+ J : ‘ 
. per mechanical horse power on motor pulley. The 


e 
necessary power on the pulley of the water wheel will be 


V 


(e+ e+ V c ; 
1.25 ( — ) +90 = 1.4 —, (approximately), costing, 


e+ V 
at $40 per horse power, $56 — - 

Pole line, including cross arms, pegs, insulators, braces, 
guying and labor of stringing wire, will cost under average 
conditions in mountains about $100 per 1,000 feet, or a? 
per horse power on motor pulley. Weatherproof wire de- 
livered at the poles will cost at present prices of copper 
about $180 per 100,000 c. m. (circular mils) per 1,000 feet 
of line (2,000 feet wire). Using the usual formula for de- 
termining size of wire and assuming efficiency of moor to 
20,000 =< EP. x OD, 

a re 
f .086 D* 
from which the cost of wire is found to be ov) «Ce 


be 80 per cent., we have c. m. = 





horse power delivered on the motor pulley. 

The general expenses, such as railroad fare and expenses, 
superintendent’s salary and other incidentals, will be made 
up of two parts, one independent of size of plant, and the 
other dependent on it. A fair average allowance will be 
$300 for the former and $1 per h. p. for the latter, making 


300 
the cost per h. p. P+ 1, Theexpression for total cost 


of plant per h. p. delivered on motor pull, will therefore, be 


Motor. Dynamo. Power. Wire. Pole Line. 
e+V e+V  .036 D* hae 
C = 52 + 50 prmeere afs 56 ae ee 


Gen. Expenses. 
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Differentiating this equation and placing first differential 
coefficient equal to zero, we deduce the condition of mini- 
mum total cost: 

V = .0184 D (B), or 





Pn 1900 ce, ee 
e e 
1.84D = 
‘> ee i oa 1 
More *@™=;7 3s 


These equations show that the drop in volts, to get mini- 
mum cost of plant, is independent of size of plant and of 
voltage employed, and depends only on the distance ; but 
that the percentage, of loss is dependent on the voltage 
used, being for a given distance inversely proportional to 
the voltage. When it is necessary to use low voltage ata 
comparatively gfeat distance, the application of equations 
(B) and(C) may give sucha high percentage of loss in line as 
to be impracticable. For example, at 15,000 feet the line 
drop corresponding to minimum cost of plant would be 276 
volts, or over 50 per cent.—a variation too great for satis- 
factory service. 

In such cases it would be necessary to sacrifice minimum 
cost of plant in order to keep the variation within reason- 
able limits, say 30 per cent. of voltage at motor, which 
would be 23 per cent. of voltage at dynamo. 

The equation = = 80, or D = 16.3 e (D) expresses 
the relation between D and e when a drop in line of 30 per 
cent. of voltage at motor, or 23 per cent. of voltage at 
dynamo, will give minimum cost of plant, and gives the 
limiting value of D beyond which minimum cost of plant 
must be sacrificed in order to keep line loss within the 
above limits. 

Substituting the value V = .0184 D(B) in equation (A), and 
combining and reducing second and third terms, we have 
for minimum cost of plant per horse power on motor 
pulley 


195 D 1.95 D AD 


a 1 (1) 
.— i.e 
Beyond the distance determined by equation (D), it will 
be necessary to abandon minimum cost of plant, and com- 
pute copper on the basis of the assumed greatest allowable 
line loss, 30 per cent. of voltage at motor. Making V = 
3 e, equation (A) becomes 
Br as 300 
e2 HP.’ HP. 
It may be observed that in equation (1) the second term 
represents cost of dynamo and power if there were no loss 
in line, and the third term represents cost of the excess of 
capacity of dynamo and power plant required to generate 
the energy wasted in line, and that the third term is equal 
to the fourth, which represents cost of wire. In other 
words, minimum cost is obtained when these two terms, 
one of which increases as the other decreases, become 
equal. 


C= 52 + 106 + 





C = 52 + 188 + + 1(.a). 
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Lightning Arresters, and the Discovery of Non-Arcing 
Metals.—I11.* 


BY ALEXANDER J. WURTS. 


These facts at once established two differences be- 
tween the dischargers other than mere size: one was, 
their physical structure, the other their composition. 
Which of these two differences caused the difference in 
their actions ? A discharger composed of cast brass con- 
taining the same proportions of zinc and copper as the 
hard drawn brass discharger was made and tested, and 
found to work perfectly. It was thus determined that the 
physical structure of the metal had no influence in sup- 
pressing the arc. The important difference between the 
two dischargers then lay probably in their composition, 
and I was now rapidly becoming convinced that in brass, 
consisting of certain proportions of copper and zinc, there 
must exist certain properties which do not permit of an 
arc being maintained between two dischargers, even with 
the high pressure of 1,000 volts. It also occurred to me 
that possibly the shape of the dischargers had something 
to do with the results obtained. So the next step taken was 
to have a number of dischargers made up in different 
shapes and sizes, such as spheres, ovals, solid half cylin- 
ders, tubes and cubes; all worked well with the exception 
of the cubes. The cubes were placed so their faces were 
separated by jj. Now when the tinfoil was placed over 
their edges, the action was favorable, but if the tinfoil 
were pushed down between the spaces, the arc would hold 
on indefinitely, and yet without any demonstration what- 
ever, thus, even when the arc did hold on, showing a very 
different action from the other metals. The size of the 
dischargers did not seem to affect the results so long as 
there was sufficient metal to prevent actual melt- 
ing—} inch brass rod melted on the third trial. 
It was next decided to make dischargers of 
other metals, and thus learn whether there were any 
other substances that would give these results, and if so 
perhaps some light would be thrown on the real cause of 
the action. The metals first tested were hard steel, hard 
drawn copper. phosphor-bronze, aluminium bronze, and 
aluminium, all of which failed utterly. The next metal 
tested was zinc, and, with this, most successful results were 
obtained. Perhaps you will think the experimenter very 
slow to put two and two together, but who is there who is 





* Concludin part of a per read before the American Institute 
of Electrical Eagincers, ew York, March 15, 1892. 
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atal) familiar with the properties of zinc, that would have 
suggested this metal as one likely to resist an electric arc 
and 1,000 volts in this manner. With such. results before 
me, I was ready to try anything. The next metals were 
tin and nickel. Both of these failed. Tin made the most 
brilliant display of all the metals. The next tried was an- 
timony, and it worked perfectly. The theory now ad- 
vanced to explain the phenomena was that, with the metals 
that do not allow the arc to be maintained, there is formed 
at the instant the arc isstartedan oxide of the metal which, 
becoming instantly volatized in the intense heat of the arc, 
chokes up the air gap with vapors of high resistance, and so 
presents an effective barrier to the further passage of the 
current. With metals that do maintain the arc, instead of 
the vapor of the oxide of the metal, thereis formed a pure 
vapor of the metal itself, and this offers comparatively no 
resistance to the passage of the current. When tests similar 
to the above were made on a 500-volt direct current genera- 
tor, every one of the metals failed. The arc, however, was 
small and quiet with the special metals, thus even with the 
direct current showing a very peculiar action. Another 
curious phenomenon connected with zinc and antimony is 
this: , The smaller the air gap the less tendency there is to 
maintain anarc when using an alternating current at 1,000 
volts pressure. In fact, when the air gap is two inches long 
the arc, when once started, will be maintained, while at 4 
inch or } inch the are will not give up without a struggle, and 
at sy inch there.is only a small spark caused by the fusing of 
the tinfoil and the circuit is instantly interrupted. 

The next step taken was to try higher pressures. A short 
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FIC. 9.—LIGHTNING ARRESTER OF NON-ARCING METALS. 


circuit on a 2,000-volt generator through the double air gap 
discharger failed to be interrupted ; five or six air spaces 
also failed. Six air spaces of ,'; inch each interrupted the 
short circuit instantly ; but six air spaces, which would 
make three on each side of the circuit for the lightning 
charge to jump through, were strongly objected to as offer- 
ing too great a resistance. A test was then made to deter- 
mine the pressure needed to strike an arc across three air 
gaps, and it was found to be 3,500 volts, measured with a 
Cardew on an alternating current generator. The experi- 
menter then procured a lightning arrester well known in 
the oarket, and one which is known to take the lightning 
discharge successfully, and tested it for the striking electro- 
motive force, which was found to be between 8,000 and 
9,000 volts. In order, however, to avoid any prejudice that 
a series of air gaps might arouse, the following plan was 
hit upon: Pairs of non-arcing dischargers were mounted 
upon thermostatic supports in such a manner that the pairs 
would normally rest in contact with each other, and so that 
any current traversing the system would be forced to pass 
through the thermostats and dischargers in series. The 
thermostats were so arranged as to cause the two discharg 
ers in each pair to open a way from each other upon the 
passage of the current. If, then, a single and permanent 
air gap were connected in series with the system, that is, an 
air gap just sufficient to prevent the normal pressure of the 
line from striking any arc, and if an arc were started across 
it, the sudden rush of current through the thermostats 
would instantly introduce a number of air gaps in the cir- 
cuit corresponding to the number of pairs of thermostatic 
dischargers, and thus automatically open the short circuit. 
This device was tested and found to work admirably. Of 
course, after the circuit has been interrupted, the thermo- 
static dischargers at once return to their normal positions. 
In fact, this action is so rapid that if a series of these dis- 
chargers be connected in a short circuit without a perma- 
nent air gap, the circuit wil! be automatically opened and 
closed every two or three seconds. In order to appreciate 
the very remarkable action of this thermostatic device, it 
must be well borne in mind that a very small air gap is all 
that is necessary for the interruption of the circuit. 

Thus far, although I had tested a number of metals, my 
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selections had been quite at random, so that by this time I 
was desirous of making a more thorough and systematic 
investigation of this new property. The chemical proper- 
ties of zinc and antimony were carefully compared without 
any new light. The various groups of metals were exam- 
ined, and then it occurred to me that of all the metals 
tested, not one of them belonged to the two groups in which 
zinc and antimony are found, according to Mendeljeff’s 
grouping. The metals of the zinc group are zinc, cadmium, 
mercury and magnesium, and of the antimony group are 
antimony, bismuth, phosphorus and arsenic. I first tested 
cadmium and found it non-arcing. Then magnesium— 
more, however, from a sense of duty than because I had 
hopes of anything but negative results. Fortunately I 
made this test on much lower E. M. Fs. and found it non- 
arcing at 100 volts over two air gaps of ,5 inch each. On 
250 vults the magnesium caught fire, which was, of course, 
anticipated. I then wanted to try mercury, but for the 
moment, not seeing how to make such a test with a liquid, 
I was diverted to the antimony group, and upon testing 
bismuth found jit to be non-arcing. Phosphorus and arsenic 
were not tested. A final attack was now made upon the 
zine group by testing mercury in the form of a copper 
amalgam. This test was the most successful one of all, for 
after a number of short circuits on a 1,000-volt alternator, 
I found the surface of my discharges had not been disturbed 
in the slightest degree. It will thus be seen that all availa- 
ble metals in these two groups are non-arcing. In search- 
ing for the non-arcing metals, each test was made with two 
air gaps, and the E. M. F. at the time of the short circuit 
was, with the exception of the test on magnesium, 
1,000 volts. 

Fig. 9 represents a double pole lightning arrester 
made of non-arcing metal, and in connection with 
this paper will be readily understood without 
further explanation. 

—— oe oe 





Street Railway Patents. 





The financial columns of the Pittsburgh Chroni- 
cal Telegraph in a recent issue contained the fol- 
lowing remarks regarding street railway patents: 

It is a matter of general interest that Pittsburgh 
parties claim to have an important hold upon the 
electric railway industry by the ownership of a 
control in the Finney overhead conductor patents. 
The latter received a practical test in Allegheny 
City nearly ten years ago, and it is said that they 
fully cover what is generally known as the over- 
head trolley system. The broad character of the 
Finney invention is shown by the two following 
claims from one of the patents: 

Claim 1,—The combination, in an electric railway, of a 
battery or other generator of electricity, an overhead 
main conductor, a branch conductor connected toa car, 
and having a traveling contact with the main conductor, 
an electric motor mounted on the car, and power-trans 
mitting devices connecting the motor shaft to the wheel 
or axle of the car. 

Claim 2.—In combination with a car motor operated 
by a leak or branch circuit from a main circuit, an 
adjustable resistance placed in such branch circuit and 
regulated by a lever or equivalent device placed on the platform or 
other accessible part of the car, substantially as and for the pur- 
pose described. 
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Accumulator Traction in Paris. 





At a recent meeting of the Société Internationale des 
Electriciens Mr. Frank Gérald gave some particulars re- 
garding the accumulator cars running on the Madeleine- 
St. Denis route 54 miles long, and on the Rue Taitbout- 
St. Denis route, 54 miles. The loaded cars weighed 12 
tons each, being fitted with two 13-h. p. 200-volt Man- 
chester motors running at 1,200 revolutions. Double re- 
duction gears are used. Each pair of wheels is mounted on 
a square frame connected to the car by a pole-bolt and 
supporting the body of the car on four rollers placed at the 
four corners, an arrangement similar to that on the Julien 
cars used in Belgium. A _ special arrangement enables 
the frame to adapt itself to the sharpest curves. The ac- 
cumulators used are those of the Société pour le Travail 
Electrique des Métaux. There are 108 cells to the car, each 
containing 374 pounds of active material on 12 plates, 8 
inches square and one-quarter of an inch thick. The bat- 
teries weigh two tons and can supply 50 h. p. hours, suf- 
ficient to run over 40 miles. Regulation is obtained by 
variously grouping the cells, inverlocking devices preclud- 
ing wrong manipulations. The following table gives some 
data which is of interest to those working in this field: 
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The Behavior of Insulating Materials Under the Action 
of High Potential Differences.* 





Mr. Spottiswoode, in March, 1882, Mr. De la Rue, in June 
of the same year, and Mr. Nikola Tesla, last month, have 
demonstrated, by brilliant experiments, the effect of high 
pressure discharges from the largest induction coil, the 
largest primary battery, and from a dynamo of the highest 
frequency that has ever been known. A short time ago 
the brothers H. B. and W. Fox Bourne demonstrated be- 
fore the Old Students’ Association the effects of a trans- 
former which yields a higher pressure than any previous 
one. It may be argued that there is not much difference 
between an induction coil and a hedgehog transformer, 
and that Mr. Spottiswoode’s coil will give a 42-inch spark. 
The practical difference consists in the current yielded ; 
100,000 volts have been exceeded by many experimenters, 
but 85,000 volts with 44 h. p. behind them, that is witha 
current of »,-ampére, has never been shown before a scien- 
tific society. Messrs. Siemens Bros. show experiments 
with 50,000 volts at the Crystal Palace, and the transformer 
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Fic. 1.—CURVES OF SPARKING DISTANCE At’ HIGH 
POTENTIALS. 


they use is marked as being capable of giving a current of 
two ampéres. The hedgehog of Messrs. Swinburne & Co. 
will give 130,000 volts and }-ampére. The practical value 
of transformers yielding such enormous voltages is at pres- 
ent confined to experimental purposes ; and it is well that 
experiments should be carried out with them before any 
attempt is made to apply them to useful purposes. The 
transformer used by Messrs. Bourne was one with a ratio 
of 800 to 1, the insulation consisting of paper and oil, the 
whole being inclosed in an earthenware cylinder resem- 
bling a large drain pipe. 

One of the most important matters upon which all experi- 
ments with these voltages must be based is that of sparking 
distance; and while there are certain discrepancies between 
the results arrived at by Messrs. Bourne and those of Messrs 
Siemens and De la Rue, there appears to be a general re- 
semblance between them, The actual value of the sparking 
distance, on the other hand, is considered by Messrs. Bourne 
to be of small practical importance. Confidence in the 
results was given by experimental measurements made be- 
fore the audience, and these agreed very well with the 
curves which were exhibited (Fig. 1). Needle points were 
used for the terminals, and the volts were measured with a 
lurge electrostatic voltmeter, consisting of two cylinders 
immersed in oil, On turning on the current the well- 
known violet glow of the brush discharge was seen, and as 
the resistance in the exciting circuit of the dynamo was 
diminished the air broke down, and an arc was formed. 
As in the Bernados electric welding process, the arcs bore 
a singular resemblance to long blow-pipe flames. In 
order to show the feeble insulating powers of substances 
which are generally regarded as non-conductors, some 
very interesting experiments were carried out at 
pressures of 60,000 to 70,000 volts. A sheet of good 
ebonite offered a passage to a discharge across its surface, 
while the distance between the terminalis was many times 
greater than the ordinary sparking distance in air. Wires 
from the transformer were connected to the stalk and 
groove of a Johnson and Phillips oil insulator, which had 
been dried and filled with clean resin oil. Brush discharges 
immediately occurred over the surface of the porcelain, and 
when 60,000 volts was reached a spark jumped from the 
wire tothe stalk. A bar of slate, about 20 inches long, 2 
inches wide, and 1 inch thick, acted practically asa con- 
ductor, a good discharge pouring into it from the terminals; 
and as a further proof, two slate pencils were used to act 
as carbons of an are lamp, the arc springing across a gap 
of some 2 inches and burning quite freely. A sheet of 
asbestos behaved very much as did the slate. A very inter- 
esting experiment, showing a creeping discharge in a 
piece of dry wood, was exhibited. Copper wires were 
wrapped around the ends of a lath about 20 inches long ; 
small sparks, tracing charred furrows in the wood, appeared 
to craw] out in irregular paths from the wires, and here 
and there small ares seemed to occur in the middle of the 
wood, and after a few moments the whole burst into 
flame. A block of salt about as large as a brick, 
when slightly damped offered free passage for the current, 
which played over its surface in brilliant yellow flames. 
A sheet of celluloid one-eight inch thick broke down in- 
stantly, as did a sheet of ebonite of the same thickness. In 
these experiments the current did not break down or per- 
forate the substances, but they behaved exactly like ’con- 
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ductors. An experiment which was shown by Mr. Tesla, 
and which is often demonstrated by Messrs. Siemens, con- 
sisting of a sheet of glass placed between two flat terminals, 
was repeated by Messrs. Bourne. A blazing network of 
violet threads of fire darted out all over the glass, three or 
four arcs ran round the edge to the other terminal, and 
finally the glass was perforated and the edges of the small 
hole became white hot and fused together, the glass in its 
molten state being a conductor. The glass therefore ap- 
pears to be a rival of oil in its self-healing properties. A 
specimen of good rubber-covered cable was shown. This 
had been wound with bare copper wire over a small portion, 
and subjected to 20,000 volts, acting as a concentric cable. 
The dielectric soon heated, owing, not to conduction but to 
absorption currents, and son broke down and burned. 
The time element is of great importance in this case, and a 
very important difference exists between the effects 
of direct and alternating currents on _ insulators. 
Whenever, as in the case of a concentric cable, the two 
conductors are at all close together, we have a condenser 
which is being rapidly charged and discharged. Now. in 
the case of most solid dielectrics there is a good deal of 
soaking in and consequent loss of energy, which manifests 
itself as heat. This was made very evident in the case of a 
condenser which was tried at Messrs. Swinburne’s works. 
The condenser was made of sheets of tinfoil insulated with 
paper soaked in paraffine wax in the usual way ; its insula- 
tion, measured with a steady pressure of 240 volts, was 
about six megohms, and the active surface of plates was 
5,000 square inches. When it was connected across a 2,000- 
volt circuit it was found to absorb more than a horse power, 
so that a considerable rise of temperature was not surpris- 
ing. But it was also noticed that its capacity rapidly 
diminished and finally disappeared, which was on investi- 
gation found to be owing to the fact that the foil had 
melted, and so become disconnected from the circuit. 
Another condenser, made with glass plates 7, inch thick, 
broke down with 2,000 volts after about five minutes, ap- 
parently owing to internal cracks caused by the heat 
evolved. In the case of the sample of rubber covered wire 
above referred to, the compound in which the braiding had 
been soaked melted in five minutes, and the rubber became 
quite softened by the heat in about 15 minutes. 

The construction of transformers, condensers and volt- 
meters for such high pressures would be hardly possible 
without oil insulation ; and the authors of the paper had a 
good deal to say about the use and behavior of oil. It has 
been found that the heating due to absorption currents is 





Fia. 2 BEHAVIOR OF OIL WHEN TRANSMITTING CUR 
RENTS OF HIGH POTENTIAL. 


very much less in liquids than in solids, probably because a 
shear strain cannot exist in a liquid. An expenditure of 
about } watt per cubic inch of oil has been observed, and 
there is very little to choose between different kinds. Those 
having a high specific inductive capacity seem to heat the 
most. When one electrode was placed at the bottom of a 
vessel containing oil, and the other, consisting of a wire, 
was placed just above the surface, the oil was violently re- 
pelled just below the wire, forming a depression of about 
} in. deep. A very interesting experiment with two differ- 
ent oils was shown. Colored castor oil was poured into a 
glass beaker, and a layer of paraffine oil was floated above 
it. Flat-ended electrodes were connected to the transform- 
er, and the surface of the castor oil was seen to rise or swell 
in a kind of hill in the middle (Fig. 2). It was suggested 
that this was due to the tendency for the capacity of the 
system to increase, the specific inductive capacity of castor 
oil being greater than that of mineral oil. Drying by so- 
dium, sodium amalgam, phosphoric acid, and other power- 
ful dehydrating agents had been found to be of little ben- 
fit; but the breaking down distance in oil was greatly di- 
minished by the presence of dust or other impurities, which 
placed themselves in line by electrostatic action, and formed 
a bridge. 

Vacuum tube discharges were shown. To allow some 
2h. p. to pass the terminals had to be large. Rolls of alu- 
minium foil were used for this purpose. The luminous effect 
was very small,as in Mr. Tesla’s experiments, being not 
more, as far as one could roughly judge, than one candle 
or half a candle per horse power. The frequency of the 
current used in these experiments was about 200 periods 
per second, and it thus appears that the efficiency of 
the light emitted by vacuum tube discharges of this 
frequency is extremely small. Mr. Tesla has not yet 
published any figures denoting the power absorbed in 
his glow lamps; but it must be remembexed that the 
frequency of the currents he used was from 10,000 
to 20,000 per second, so that the efficiency of his system 
of lighting may possibly be much higher. 
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Electricity for Nothing. 





Many experiments have been made with the thermo-pile 
for generating electricity for domestic purposes, but they 
have resulted in as many failures. A Frenchman, how- 
ever, recently made a suggestion which appears to be quite 
reasonable. He proposes to use the ordinary stove, such 
as is required in every house for heating or for cooking 
purposes, and to surround it with a suitable thermo-pile. 
He claims that the fuel consumed in such a case is not per- 
ceptibly greater than that required for heating purposes, 
and that therefore the electricity obtained costs practically 
nothing. This proposition was mentioned in our columns 
some time ago, and we publish now a description of this 
device taken from a recent number of Cosmos (March 19, 
p. 445). The author of the article, Mr. de Contades, ex- 
plains the apparatus at some length, accompanying the 
same with illustrations, to which those of our readers who 
are more particularly interested can refer. We give here 
only a short abstract. 

After discussing some of the features of the thermo-pile 
of Clamond and Chaudron, and pointing out their faults, 
he describes the one devised by Dr. Giraud, which is built 
up as mentioned above in connection with a stove for 
heating aroom. After many years of experimenting he 
finds the most suitable elements to be nickel on the one hand 
and an alloy of antimony and zinc on the other ; or the 
same alloy in connection with tinned iron as the other pole. 
The latter couple gives a slightly lower electromotive force 
but a greater current. The alloy has the advantage of 
melting at a temperature which is not very high, which 
enables such parts to be made cheaply. 

In one of his stoves there are 700 couples arranged 
in circles as usuaJ, and superimposed one on the other, 
leaving a large cylindrical opening in the middle for the 
fire. There are 25 of these circles, each of which has 28 
couples. 

One of the special features is that the elements do not 
come into direct contact with the flames, the coals, or the 
gases, as they are placed in small boxes of sheet iron 
covered with asbestos. In order to distribute the heat more 
effectively, the coals are placed ina cylinder in the interior, 
which contains a sufficient quantity for 12 hours; they 
are ignited at the bottom and the hot gases pass up through 
an annular space around the outside of this cylinder to fhe 
top, where they are led into another annular space on the 
outside of which are the elements, passing down this space 
and out at the chimney, which is at the bottom. By this 
means the temperature is more nearly the same for all the 
elements. Without such an arrangement those at the bottom 
would be so hot as to be destroyed while those at the top 
would be so cool that they would have little electromotive 
force developed in them. 

Under these conditions such a stove, made with nickel 
elements, will give 40 volts and one ampére, and with iron 
elements 35 volts and one and a half ampéres, which is just 
sufficient for running one of the small arc lamps which are 
often seen abroad; it can, of course, be used also for several 
incandescent lamps. 

In winter the stove has to be used during the day time 
for about eight hours, during which no light is required; it 
would therefore be advantageous to store these eight am- 
pere hours during the day time in accumulators, from which 
the current can then be usea in the afternoon, and will 
therefore give an additional amount of light; or it could be 
used to charge portable lamps containing accumulators in 
their base. 

In the summer months such an apparatus would be at a 
disadvantage, because if the heat is not required the cost 
of the current would be too great. In order to get over this 
difficulty he suggests several methods. Instead of using 
coal to heat the inner terminals of the elements, he pro- 
poses using ice to cool them, in which case the current will 
be in the reverse direction, but he believes this to be im- 
practicable. Another suggestion was to use very large 
accumulators and charge them during the winter. The 
capacity would have to correspond to the amount of energy 
not used in the day time. In this case a capacity of 1,600 
ampére hours would be required for storing one ampére 
hour during 200 days, 8 hoursa day. Although this would 
be a large capacity, yet the number of cells is not very 
great. Still another suggestion, and which is probably the 
best, is to use the cooking stove for generating electricity in- 
stead of u heating stove, as the former is used all the year 
round, in summer as well as in winter. In addition he 
proposes to cool the outside ends of the elements with a 
current of water, which could then be used in the buildings 
in place of the water heated as usual in the boilers connect 
ed with the cooking stove. 
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Application of the Weston Voltmeters and Ammeters 
to Practical Electrical Measurements.—III. 


BY H. MASCHKE,,. PH. D. 


B.—MEASUREMENT OF CURRENT STRENGTH. 


$18. Measuring Current Strength with the Ammeter.-— 
For measuring the strength of the current the ammeter is 
generally used. The instrument is to be inserted in the 
main circuit itself (see Fig. 20), and the wires must be con- 
nected so that the positive current enters the upper one of 
the two binding posts situated at the right side of the in- 
strument. The needle then is deflected to the right; a de- 
flection to the left would show that the connections have 
been made the wrong way, and that the wires must be ex- 
changed. The pointer reads directly in ampéres. 

This measurement of current strength is exact to one 
two hundredth ampére if an ammeter with a range from 
(0-5 ampéres is used; and to one-tenth ampére if one with a 
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Fig. 20.—MEASURING CURRENT STRENGIH WITH THE 
AMMETER, 


range from 0-150 ampéres is used. The limit of accuracy 
of other ammeters may be seen in the catalogue. 

It is often of importance that the strength of the current 
should not be altered essentially by inserting an ammeter 
in the circuit. Besides this, it is particularly important in 
station ammeters that the instrument itself should absorb 
as small a part as possible of the entire energy of the cur- 
rent, so as to avoid useless waste of power. Both these re- 
quirements are fully met in the Weston ammeters, in which 
the internal resistance is exceedingly small (see Sec. 12). 

Suppose, for instance, the very unfavorable case in which 
150 ampéres are flowing in a circuit of only 2 volts. The 
Weston ammeters then would absorb 4.95 watts, which is 
only 1.65 per cent. of the entire energy of 300 watts. 

In ordinary cases the resistance of the Weston ammeter 
may be neglected in comparison with the resistance of the 
rest of the circuit. Care should be taken, especially with 
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Fig. ZJ1.—MEASURING CURRENT STRENGTH WITH THE 
AMMETER,. 


strong currents, that the wires leading to the ammeter are 
of a proper size in order that they do not become overheated 
and do not introduce unnecessary resistance. 

$19. Measuring Current Strength with the Voltmeter. 
—If the resistance of a part of the circuit is known, or 
if the circumstances allow inserting a known resistance 
into the circuit, the strength of the current may be 
measured with a voltmeter. j 

In Fig. 16, let R be the known resistance between the 
points B and C of the circuit, and A the strength of the 
current to be measured. The binding posts of the volt- 
meter are connected to the ends Band-Cof R. If then 
the voltmeter indicates V volts the intensity of the current 
in amperes is 

V 
=p 
Regarding corrections to be made in certain cases see 


A 


Sec.}15. 
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In this measurement it is advisable to pay attention to 
the following points : (1) That the wire of the resistance be 
thick enough to stand the current to be measured, without 
danger of being overheated or of having its resistance 
changed appreciably by the heat developed by the current. 
(2) The resistance introduced by the insertion of this wire 
in the circuit always reduces the current more or less ; 
this must be taken into account in making accurate 
measurements. 


ey 1 
If the reading is exact to = volt, the measurement of 
n 


current strength will be exact to a ampéres. If, for 


xR 
instance, R = one-half ohm and the readings are taken on 


Sas 
a voltmeter ranging from 0 to 5 volts, then = will be 


soo and the possible error will be 
1 2 1 
mx R~ 300 ~ 130 *™P 
In this measurement it is most convenient to make 
R = one ohm. In this case the number of ampéres 
measured is equal tothe number of volts indicated by the 
voltmeter. If R be equal to ,4, ohm the ampéres of the 


i. e., equal to the number of volts 


V 
current are equal to 07 


1 
read, multiplied by 10. In general if R = = ohm, the cur- 


rent is equal to n. V ampéres. 

The following is a very convenient arrangement for 
measuring, quickly and reliably, different current strengths, 
as, for instance, in testing dynamos. Between the two 
metal bars B and C (Fig. 21) ten resistance coils, each 
equal to one ohm, are arranged in multiple arc. Plugs 
may be inserted in the upper bar between every two neigh- 
boring coils. The terminals of these resistance coils and 
those of the voltmeter are connected in the circuit as 
shown, the coils acting as a shunt to the voltmeter. The 
resistance R represents the external circuit. Suppose, now, 
the currents to be measured range from 0 to 50 ampéres, 
The voltmeter, ranging from 0 to 5 volts, is connected as 
described, and the plugs are then taken out in succession 
by beginning with plug 9, until the deflection of the pointer 
reaches nearly the limit of the scale. Suppose this to be 
the case on removing the last four plugs, that is, up to plug 
6. The current then passes through only six coils, the 
joint resistance of which is }-ohm. If the voltmeter in- 
dicates, for instance, 4.23 volts, the current intensity is 
equal to 

6 X 4.23 = 25.388 ampéres. 
To find the number of ampéres, the reading of the volt- 





Fic. 22.—MEASURING LARGE CURRENTS WITH THE 
WESTON AMMETER. 


meter is therefore merely multiplied by the number of the 
last plug removed, and the result is the current in am- 
péres. 

$20. Measurementsof Very Large Currents.—For meas- 
uring currents exceeding 300 ampéres, it is most convenient 
to use the millivoltmeter. As it is generally impracticable 
to use a separate resistance for currents of such strength, 
the millivoltmeter is simply connected to two suitable 
points A and B(Fig. 16) of the copper leads of the circuit, as 
explained in Sec. 19. The resistance between A and B must 
either be known or must be measured by one of the methods 
to be described below in Sec. 23. 

Suppose for instance that the current to be measured be 
between 450 and 500 ampéres, and the diameter of the cop- 
per leads be one inch. The resistance R of three feet of 
that conductor is about y,),),; ohm. If then a millivolt- 
meter ranging from 0 to 0.02 volt, and connected to the 
ends of this piece of the conductor, reads V volts, the 
strength A of the current will be 

A= V =- 30,000 x Vampéeres. 
R 

If, for example, V = 0.0163, the strength of the current 

will be 
30,000 x 0.0163 = 489 ampéres. 

If the current to be measured amounts to about 1,000 
ampéres, and the leads have a diameter of about 1.5inches, 
the resistance of 3 feet of the leads is about y5}y95 ohm, A 
reading of 0.0135 volts then would indicate a current of 

70,000 « 0.0185 = 945 ampéres. 
Since ;5}95 Volt may be read exactly on this instrument, 
the error of measurement, as far as the instrument is con- 
cerned, is equal to 


500 x RX A per cent. 
In the first example R = 5,5, and A = 489 ampéres; con- 
sequently the error was ' 
80,000 
500 x 489 
The accuracy of such a measurement of course depends 
to a great extent upon the accuracy of the determination 
of the resistance to which the millivoltmeter is connected. 
If, however, different currents are sent through the leads, 
while the connection of the millivoltm>ter with the leads 


= 0.12 per cent. 


247 


remains unchanged, the strengths of these currents are in 
the same proportion as the readings obtained, and in this 
case no measurement of resistance is required for obtaining 
merely a comparison of the currents. 

Errors of considerable size may occur if the change of 
the resistance due to temperature is not taken into account. 
If, for instance, the temperature of the copper leads be 
raised 9 degrees Fahr., the current calculated from the 
reading will be too high by 1.9 per cent. 

Although the highest range of the Weston ammeters 
made at present amounts to 300 ampéres, it is easy to adapt 
them for measuring larger currents by simply inserting a 
suitable shunt between the binding posts. (See Fig. 22.) 

The resistance which this shunt must have is given by 
the following rule : 

If an ammeter having a range of A ampéres is to be 
made toread up to A, ampéres, then the resistance R of 
the shunt which must be used is, if r is the internal resist- 
ance of the instrument : 


Pe ant x rohms. 


B 
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Fie. 283.—METHOD OF MEASURING RESISTANCES WITH 
THE VOLTMETER. 


The readings of the scale divisions must then be multi- 
plied by ~ 
If, for instance, an ammeter having a range of 150 
amperes and an internal resistance of 0.00022 ohm is to be 
used for measuring as high as 450 ampéres, the shunt re- 
sistance must be equal to 
150 
450 — 150 
Each scale division of the ammeter then represents 
450 
i50 
or, in other words, the readings must be multiplied by 3. 
$21. Measurements of Very Small Currents—Application 
of the Milliammeter for Medical Purposes.—For measuring 
very small currents the milliammeter is inserted directly in 
the circuit and the current read directly in thousandths of 
an ampere. 


x 0.00022 = 0.00011 ohm. 


= 8 amperes : 


On account of its being so easy to handle and so very 
accurate, the’ milliammeter is peculiarly well adapted for 


8 





Fic. 24.—METHOD OF MEASURING RESISTANCES WITH 
THE VOLTMETER. 


the use of the physician in measuring and regulating 
therapeutical currents.” 

Thermo-currents also may be measured accurately with 
the milliameter; however, as the resistance of the entire 
circuit in that case is generally very low, it is of course ad- 
visable to use a milliameter having as low a resistance as 
possible, as, for instance, the one ranging from 0 to 50 
milliampéres. (Milliameter No. 5.) 7 

C.—MEASUREMENT OF RESISTANCES. 

§ 22. General Method of Measuring Resistances with the 
Voltmeter.—The resistance R to be measured is inserted in 
series with a current generator B (battery, dynamo, ete.), 
and with a known resistance F, (see Fig. 23). If now the 
voltmeter is connected to the ends of F,, let the reading 


*See Wellington Adam4é, ‘Electricity, Its Applications in Medi- 


cine and Surgery,”’ vol. i., pp. 69-77. 
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be V: volts, while, if connected to the ends of R, let the 
reading be V volts ; then 
R ; R, = V: V;, 
V 
-or R= exe ohms. 
1 
If, for instance, R, = 0.25 ohm, V, = 2.5 volts, V = 3.67 
volts, then 
_ 0.25 X 8.67 
ae 
As mentioned before, the readings Vand V,, if taken 
on the lower scale of the ordinary double scale voltmeter, 
are correct to x}, volt. The error of a measurement of 
resistance will therefore be at the most equa’ to 


= 0.367 ohm. 


erg 1 
100 x sq ( j> + y-) Per cent. 
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Fie, 25.— MEASUREMENT OF VERY SMALL RESISTANCES, 


In the last example the error would be equal to 
1 ( 1 ee 
? —— — } =(0).2 2 ° 
s* (ger + xs) ag uo 
If R, is very different from R, very small, for instance, 
eomparel with R, it is sometimes more convenient to 
measure Von the upper scale and V, on the lower one. 
The error then is at the most equal to 
1 i 1 ) 
300 « V, 10 x V., 
If, for instance, 2, = 2.5 0hms, V, = 3.85 volts (lower 
scale) and V = 94.7 volts (upper scale), then 
2.5 & 94.7 i 
R= —- “ = 61.5 ohms. 
8.85 


The possible error would be 


100 x ( per cent. 


J 1 
100 (as BS } car: } = 0.19 per cent. 
This method may be modified by inserting an ammeter 
in place of the known resistance R,, as shown in Fig. 24. 
If then the ammeter reads A ampéres and the voltmeter 
reads V volts, the resistance R is calculated from the 
formula: 


R= 3 ohms. 


If, for instance V = 3.6 volts, A = 4.2 ampéres then 
3.6 
R= 73 0.857 ohm. 


If an ammeter from 0 to 5 ampéres, and a voltmeter from 

0 to 5 volts are used, the possible error would be : 
( 1 1 
100 X ( = — = +. 
800 x J 200 « A, 
since the readings on the ammeter are correct to 5}, am- 
pére, and those of the voltmeter to ,}, volt. In the 

foregoing example the error would be : 


) per cent. 


1 1 , 
100 x t ) = 0.2 per cent. 


(500 xX 36 ~ 200 x 4.2 
$. 23. Measurement of Very Small Resistances.—A very 
valuable feature of the millivoltmeter is its adaptibility for 





Fig, 26.—MEASURING THE RESISTANCE OF DYNAMO ARMA- 
TURES. 

measuring small resistances. The method is the same as 

the one explained at the end of Sec. 22 (see Fig. 24). 

The error caused by inaccurate reading is less the greater 
the current used. Consequently it is advantageous to make 
the current as large as the circumstances permit. On the 
other hand, the error will be larger, the smaller the resist- 
ance to be measured. 

If, for instance, the resistance of a certain length of a 
copper rod between the knife edges B and C is to be 
measured, the connections are made as in Fig. 25, If 
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the ampéremeter indicates 35.4 ampéres and the millivolt- 
meter 0.00875 volt, the resistance of the rod is equal to 
a= 5= cells = 0.000247 ohm. 

If an ammeter with a scale of from 0 to 50 ampéres, and 
a millivoltmeter with a scale of from 0 to x}, volt is used, 
and if the readings on both instruments are correct to 4 of 
ascale division, the error of measurement is at the most 
equal to: 
100 x ( eacilieeio toile + ot x) = 0.25 per cent. 

_ 100,000 x 0.00875 20 x 35.4 

The same method is applied to measuring the resistance 
of dynamo armatures, especially of galvanoplastic machines 
(Fig. 26). The current which is used in making the meas- 
urement, and which may be supplied by accumulators, is 
preferably made equal to the one which is furnished by the 
dynamo when in regular use. This circuit is connected to 


two diametrically opposite bars of the commutator, to 


which the millivoltmeter is also attached, as shown. It 
is advisable, in this case, not to connect the voltmeter 
wires with the brushes, but to attach them to the binding 
posts of the armature wires, as shown, in order not to in- 
clude the resistances of contact at the brushes. 


TINT 
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METERS. 


It may be mentioned that the same method serves to 
determine the resistance of station ammeters as used in 
electric light and power plants (see Fig. 27). The milli- 
voltmeter is connected to the binding posts of the ammeter, 
a Weston ammeter is inserted in the circuit, and the re- 
sistance of the former ammeter calculated as explained 
above. 

Another application, for which the millivoltmeter is 
specially well adapted, is the location of bad contacts oc- 
curring in cut-outs, switches, safety devices, solderings, etc., 
on switchboards or in the leads. In such cases the fault is 
shown by an excess of the deflection of the needle over the 
amount to be expected under regular circumstances. The 
connections to be made for testing the contact of a switch 
are shown in Fig. 28, where the millivoltmeter is joined to 
the ends of the switch. 

The method explained in this paragraph for measuring 
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Fic. 28.—CONNECTIONS FOR TESTING THE CONTACT OF A 
SwItTcu. 


low resistances with the millivoltmeter is preferable to 
that of the Wheatstone bridge, because the resistances of 
connection are eliminated in this method, while they may 
cause serious errors in the bridge method. 

Measuring High Resistances.—High resistances are 
measured with the ordinary voltmeter, ranging from 0-150 
volts, in the following way (Fig. 29) : 

Let r be the internal resistance of the voltmeter, and R 
the resistance to be measured. Connect the voltmeter to 
two points B and C of a battery or source having as higha 
difference of potential as possible (not higher than 150 volts 
of course), and read the deflection V of the pointer. Then 
insert the resistance Rin circuit, which is most conveniently 
done by opening the key K. If, then, the deflection of the 
pointer is equal to V, volts, there will be : 

Vv 
> ate 
R=? (ry —1 ) 

If, for instance, V = 100 volts, V, = 40 volts and r = 

18,000 ohms, then 
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R = 18,000 e= 1) = 27,000 ohms. 
If Vand V, are exact to , of a scale division, the error 
in the value of R will be at the most 
10(V + V;,) 
v.(7—V,) 
In the last example this error would be 
10 (100 + 40) 2 
40 G00 — 40) = 0.58 per cent. 

As a further calculation would show, the error will be a 
minimum for such resistances, which are in the neighbor- 
hood of 1.4 r, that is. in the neighborhood of 25,000 ohms. 

The following table shows the value of R that would 
correspond to a reading V, of the voltmeter, provided 
that the resistance r of the voltmeter be 18,000 ohms, and 
that the potential difference V be constantly equal to 100 


B | ey | | Cc 





per cent. 
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Fic. 29.—MEASURING HIGH RESISTANCES. 


volts. The column marked w shows the possible error of 
the measurement in percentage of R. 





i l 
V; R (ohms). win ¢ V, Riohms). | win%. 





95 9 4.1 “9 192,000 1.33 
90 2,000 2.1 8 207,000 1.47 
30 4,500 1.1 . 240,000 1.64 
70 7,700 0.8 6 281,000 1.89 

- 12,000 0.67 5 342,000 2.21 
50 18,000 0.60 4.5 382,000 2.43 
45 22,000 0.58 40 432,000 2.71 
40 27,000 0.58 3.5 497,000 3.0 
35 33,500 0.59 3.0 582,000 3.5 
30 42, 0.62 2.5 703,000 4.2 
25 54,000 0 67 2.0 892,000 5.2 
2¢ 72,000 0.75 1.5 1,182,900 6.8 
15 102,000 0.90 1.0 1,780,000 10.2 
10 162,000 1.22 | 
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The Edwards Electric Lock. 





A number of electric locks have from time to time been 
illustrated in our columns, but the one shown herewith is 
of special interest, since by its use any door or gate to 
which it is attached may be either unlocked and left in this 
condition, or permanently locked from any desired point. 
The construction of the lock and its method of operation 
will be readily understood by referring to the cut. Two 
pairs of magnet coils are provided, shown at F and F. 
When the circuit is closed by means of a push button or a 
suitable switch through the coils F, the armature B is 
drawn up and the plate C engages a pinion A on the top 
of the armature, thus holding it permanently in that posi- 
tion. This allows the arms of the lock D to pass by the 
armature, and thus permits the door to be opened at any 
time as long as the armature remains in this position, 





So 
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THE EDWARDS ELEcTRIC LOCK. 


drawn up against the ends of the magnet cores. If, now, 
the circuit be closed through the coils E, the plate C, which 
acts as the armature of these coils and which turns about 
an axis along the line G, is drawn down, and the armature 
B is released and thrown back to its normal position under 
the heavy arms D of the lock, making it impossible to un- 
lock the door unless the current is again closed through the 
coils F. 

A lock of this character, which is compact and efficient, 
is well adapted for use in banks and similar locations, 
where it may be desired to either unlock or lock the doors 
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from a number of different locations. The doors of a car- 
riage house or stable can be securely fastened and controlled 
from the owner’s residence. Entrance doors to fac- 
tories can be controlled from the office, and they can also 
be operated from a clock, so that the factory doors may be 
locked or unlocked at a specified time. 

This lock is manufactured by Edwards & Co., of 144 
Fourth avenue, this city. It is made of strong and durable 
materials, and is well finished in all its parts. The illus- 
tration shows the lock with the cover, which is fastened 
by means of four screws, removed. 
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Railroads to Adopt Electricity. 








The year 1892 will be memorable for the application of 
electricity to large railroad systems, and the first great 
steps toward its substitution for steam will have been taken. 
This is the prediction made in Sunday’s New York Herald, 
which among other thing says: 

During the last six weeks the engineers of the Wisconsin 
Central, the Illinois Central, the Pennsylvania and the 
Boston and Maine roads have made thorough investiga- 
tions into all the recently patented appliances, and orders 
have been given which mean practically the introduction 
of electric power for the suburban traffic of all these roads. 
The Wisconsin Central, a road leased by the Northern Pa- 
cific, will be the first to test the system for its passenger 
traffic to suburban points out of Chicago, and very likely it 
will be applied to the entire distance between Chicago and 
Milwaukee. 

As now planned, the idea is to make that distance of 
about 90 miles in one hour or less. The much mooted elec- 
tric line between Chicago and St. Louis is another of the 
projects which may come to completion during the year, 
although engineers and railroad men speak very doubt- 
fully of that. : 

“It is not a question any longer of covering the distance 
in two and a half hours, for that can be done,” said one of 
the most prominent vice-presidents of a Western road, 
‘* The tests that have been made leave no question as to the 
feasibility of covering the 250 miles in that time, for the 
speed required has already been attained both at Laurel, 
Md., under Mr. Crosby's supervision, and at Lynn, Mass. 
It is now a question of right of way, and when you begin 
to figure the cost of gaining an entrance into Chicago 
and St. Louis, not to speak of the right of way through 
cities all along the line, you will see that the obstacles are 
almost insurmountable.” 

The most important tests to be made in New York City 
during the next two months will be those in charge of Mr. 
Edison ona stretch of the Fourth avenue surface road 
above the Bowery junction. Mr. Edison is now devoting 
his attention to perfecting his plans for smelting ore by 
electricity. When something definite and tangible is ac- 
complished in that branch of applied electricity, he will 
probably be ready to begin his tests of the electric railway. 

Mr. Edison himself asserts that there is no longer any 
question about the success of high speed electric trains. 

The general manager of one of the largest electrical 
corporations in the country believes that the revolution 
from steam to electricity will be accomplished within the 
next decade. 

‘*We have had visits from the officials of some of the 
largest roads in the country since the beginning of this 
year,” he said, ‘‘ and we are working on orders given us by 
them, all of which are from designs submitted by us and 
modified by their engineers. I should say that eight lines 
will have electric trains running for suburban traffic before 
the end of 1893. A Western road will be the first, although 
the Boston and Maine had practically decided to put in a 
system last year, when the sudden death of Mr. Furber, 
who was enthusiastic on the subject, delayed matters ma- 
terially. In all likelihood that company will, however, 
have electric trains running before the end of next year.” 

Prof. Henry A. Rowland, of John Hopkins University, 
says that upon a carefully constructed road an electric 
train could attain with safety speeds which would be im- 
possible with steam cars. He believes that a train to 
Chicago at a rate of over a hundred milés an hour is 
feasible. 

Dr. Louis A. Duncan believes that the speed within the 
range of safety is not less than 120 miles an hour. 

Within the next few weeks another remarkable event 
will take place at Whittinsville, Mass., the completion of 
the first large electric freight locomotive ever built. It is to 
haul cars over one and a half miles of track, and as it has 
been tested and found absolutely successful, this engine is 
no experiment. 

The locomotive is built in square form with a platform 
for carrying loads, and cowcatchers and drawbars at each 
end. The power is furnished by a large generator, located 
at the works of the corporation and conveyed over a trolley 
wire, from which it is taken by means of a universal trotley 
bar attached to the locomotive. 

The total weight of the locomotive is 43,000 pounds, and 
the speed when delivering 30 h. p. power at the drawbar is 
about five miles per hour. This is sufficient to pull a train 
of from six to eight heavily laden freight cars on a level, or an 
aggregate of 200 to 300 tons. The construction of the loco- 
motive is of the strongest kind. The motor has 
wrought iron field magnets, which are bolted to magnetic 
yokes of wrought iron. One of these yokes carries the 
bearings which support that end of the motor on the axle, 
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while the other yoke is spring supported from the other 
axle. This keeps the gears always in line and meshing 
correctly with each other, and at the same time provides 
considerable spring support for the motor. 

It is not likely that the roads terminating in New York 
will take the lead in the actual introduction of electricity 
as a motive power. Business is too good, or, in other 
words, the failure of an experiment would involve too vast 
a loss. Most of the superintendents of motive power whose 
offices are in New York are not sanguine concerning the 
immediate utility of the electric form of energy as a sub- 
stitute for the power that is in imprisoned steam. They 
all say that the day will come, but none think that it has 
dawned. 

In Massachusetts, however, the Legislature has passed a 
bill authorizing the railroad companies to substitute one 
form of motive power for the ether, and it is said that 
the Boston & Maine, the Old Colony and the Albany 
officials are nearly ready to do it. 

Superintendent Mitchel], at the head of the Bureau of 
Motive Power of the Erie Railroad, expressed the objec- 
tions to this system very clearly a day or two ago. 

‘*The risk is too great,” said he. ‘‘ Suppose a trolley 
wire breaks down. There's a block of the track for a 
hundred miles or thereabouts, for that would be about the 
distance bétween stations. That wouldn’t do at all. Why, 
with the enormous. business this line is doing now, if a 
single engine breaks down we hear of it from a dozen 
shippers. In my opinion electricity will come, but the 
time is not yet at hand.. The real working system of the 
future will involve a development of the storage battery. 
then every engine will carry its own power, and if one 
breaks down another can push it out of the way.” 


~ wp 0 em em 
Electric Railway Progress. 


It is an interesting fact that out of 16 cities of over 200,- 
000 population in the United States, 14, or over 87 per 
cent., are using the electric railway system, or equipping 
roads with the system. And out of 42 cities with popula- 
tions ranging from 200,000 to 50,000, all but one are using 
the electric railway system. Philadelphia, New Orleans 
and New Haven have not yet adopted the electric railway. 
These cities, however, will probably be using the system 
before theend of the year. At the end of last February 
there were 187 street railways in operation in the United 
States using the Thomson-Houston system, against 183 the 
previous month. The number of motor cars used by these 
railways was 2,941, against 2,790 the previous month. There 
were 35 roads under contract March 1 to be supplied with 
the Thomson-Houston electric system, which includes 1,379 
motor cars (2,758 motors), against 611 motor cars (1,222 
motors) under contract January 15. 

The total number of roads in operation and under con- 
tract with the Thomson-Houston company March 1 was 
222, against 214 roads Jan. 15, 1892. The total number of 
cars for roads in operation and under contract with the 
Thomson-Houston company March 1 was 4,319, against 
3,406 Jan. 15, 1892. The West End Street Railway Com- 
pany is now using 292 motor cars or 584 Thomson- Houston 
motors, and is under contract for 500 more motors. The 
Lynn & Boston Street Railway Company is under contract 
for 360 motors. 
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The Winkler Storage Battery. 





An element of the Winkler battery consists of a series of 
celluloid troughs in a frame of the same material. Each 
trough contains a metallic conducting wire embedded in 
active material, the wires from the several troughs in each 
plate being connected to a solid conductor which forms an 
electrode. These wires may be inserted before or after 
applying the active material. The open space between the 
bottom of each trough and the active material of the trough 
below facilitates the circulation of the electrolyte, and the 





Fic, 1.—STRUCTURE OF A WOVEN LEAD WIRE PLATE. 


escape of gases from the active material is facilitated by 
the V shape of the troughs. 

The method of filling the troughs, also patented, is an easy 
one, consisting in simply dipping the plates ina pulp- 
like mixture of the proper oxide of such a consistency that 
it will run into the troughs and fill them, any excess being 
brushed off after drying. 

A number of plates constitute a cell in the usual manner. 
On account of the freedom from buckling and the circula- 
tion permitted, an even number of plates may be employed. 
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The electrolyte may be the usual one, or, for greater 
portability, a non-decomposable electrolytic jelly. With 
the jelly no serious interruption in case of overturning or 
breakage of cell will result, as the battery has been found to 
operate for some time after such an accident. In charging 
objectionable spray is suppressed. 

Among the advantages claimed for this over all lead 
plates are the following : 

The expansion of the active material, being unopposed, 
brings no strain upon the plates, and, asa consequence, 
there is no tendency to buckling or distortion. The sup- 
porting plates, not being acted upon in charging and dis- 
charging, do not suffer deterioration in course of time like 
lead plates. Owing to the above two facts the size of the 
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Fig. 2.—WINKLER CELLULOID PLATE. 


plates is not limited, with a consequence that space can be 
better utilized, the connections are simpler, and waste in 
weight and surface is reduced. Abnormal currents may be 
discharged without injury to the plates, being only limited 
in quantity by the heating effect on the lugs. After an ab- 
normal discharge the battery recuperates very rapidly. A 
saving in weight of from 40 to 50 per cent. is also claimed. 
The current in charging being equally distributed and 
confined to the active material alone and not largely to the 
supporting plate, as with lead ones, a greater capacity is 
gotten from a given weight and surface of active material. 
There is no local action between the active material and 
the plates, and the cell will therefore retain its charge in- 
definitely, being very unlike the leadplate in this respect. 
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Fic. 3.—WINKLER CELLULOID PLATE. 


Unlike the plugs in perforated lead plates, the active ma- 
terial cannot easily fall out, and the plates cannot be short 
circuited by conducting matter lodging between them. 

The internal resistance of the celluloid battery should not 
exceed that of a lead plate for the following reasons: A. 
The conducting wires can practically be made of a sufficient 
size. B. The resistance from the surface to the wire 
through the active material will not exceed that through 
the plugs of a lead plate to the surrounding metallic sup- 
port. C, The somewhat greater mean distance between 
the active surfaces is counterbalanced by the fact that the 
plates can be brought nearer together and a larger amount 
of active surface can be obtained. On a6 x 6 plate 75 
square inches, it is claimed, can be obtained as against 54 
claimed in the lead plate. 

Fig. 1 shows a Winkler plate of lead wire woven by ma- 
chinery and has a very large surface per unit weight. Figs, 
2 and 3 show plates such as those described above, 
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New Controlling Switch for Street Cars. 


A new type of street car controlling switch, shown in 
the illustration, has been recently devised by the Edison 
General Electric Company, which is intended to take the 
place of the present platform switch for equipments of 
large motors of 25 h. p. and upward. In starting the car 
the switch handle is turned from the position marked 
‘‘ off” with a ‘‘counter clockwise” movement. This has 
the effect of carrving the arm of the rheostat placed under 
the switch around on its contact segments and the re- 
sistance is gradually cut out of circuit. After this 
arm has been carried around and all the resistance cut 
out, it is released from the cvlinder shaft and left 
locked in this position. Further movement of the 
handle then affects only the cylinder and commutates 
the field magnet coils of the motors from series to 
parallel in the usual way. 

In stopping, the field coils are turned from parallel 
to series, the resistance coil is then again put in circuit, 
and finally the circuit is broken by the contact lever on 
the last segment of the resistance coil, and not, as 
formerly, upon the cylinder contacts. The only caution 
to be observed in stopping is to see that the switch 
handle is turned to the position marked *‘ off.” As 
the motors are reversed by means of a separate lever 
operating a reversing switch placed under the car, the 
reversing lever is connected to a shaft separated from 
the cylinder shaft, but interlocking with the cylinder 
shaft in such a manner that it is impossible to reverse 
the motors until the cylinder shaft is in an ‘“ off” 
position. The cylinder plates and contacts are made of 
thick iron stampings, as experience has shown that 
iron is a better material to use than brass, hitherto 
employed. Sparking does not burn the iron as much 
as the brass, and greater certainty of good contact is 
insured, The rheostat is of the regular circular pattern 
resistance coil, which has been in use for some months 
past as the standard slow starting device. This rheo- 
stat is protected by a galvanized iron case, made to suit 
different car constructions. When fitting the switch 
a sheet of iron and a layer of asbestos should be Jaid 
hetween the rheostat and the car floor. This will pre- 
vent any danger from fire, it is stated, either from 
heating or sparking in.case of accident to the rheostat. 

The current from the trolley wire first goes through 
the field coils and switch cylinder for commutation, 
then through the armature and reversing switch, and 
thence through the switch contact lever and resistance 
col to ground. 

Only six wires are run to the platform switch ; these 
are the field magnet wires. The three wires running 
to the reversing switch are of the same size as the 
regular armature wires, as is the wire between the 
metal terminal of the reversing switch and the contact 
lever of the rheostat. When fitting switches to cars 
already wired, the cables can be utilized. but the terminals 
of the wires left idle should be well insulated. 
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The Griffin High-Speed Braiding Machine. 


We show in the illustration an improved high-speed 
braiding machine, which consists of a main bed plate. 





GRIFFIN HIGH-SPEED BRAIDER,. 


driving and stop mechanism, necessary number of shuttles 
or bobbin carriers and an annular ring that has a rotary 
motion about the bed, and carries one-half the bobbin and 


mechanism for driving the shuttles, and is also a support’ 


for the shuttles. On the edge of the bed is a circular rack. 
Passing through the annular ring are the necessary number 
of vertical shafts, on the lower end of which are gears 
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which engage in the circular rack on the edge of the bed, 
and on the other end of which are other gears engaging in 
the rack on the back of the shuttles. These gears are 
arranged so that before the shuttle rack leaves one gear 
it has engaged with the next gear in the train, and so that 
the shuttles shall be in engagement with at least one gear 
at all times. 

Revolving the annular ring on the bed revolves the 
vertical shafts the proper speed, and transfers its motion to 
the shuttles, moving them in a direction contrary to that 





CONTROLLINS SWITCH FOR STREET CARS. 


ot the annular ring, and each making the same number of 
revolutions about the machine in a given time. We show 
two views of the machine, one a side, showing driving and 
stop mechanism; the other, a top view, showing the 
shuttles. In this view the driving mechanism has been 
removed. 

There is also anvther attachment, whereby, if the wire or 
other material being covered catches on the reel and does 
not feed off properly, the machine will stop, thus doing 
uway with birds’ nests, as the bunches of braided thread 
are called. 

The speed of the machine can be imagined by compari- 
son with the ordinary machines, the bobbin of which in a 
No. 24 machine has a limit of about 32 revolutions about 
the machine per minute. Increase their speed to 115 revo- 
lutions per minute and you have the speed of their machine 
as now running. The No. 24 machine carries about 168 
ounces thread when all the bobbins are full. 

This is the first real improvement, it is claimed, which 
has been made in braiding machines during the past 50 
years or more. While all the other kindsof textile machin- 
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NEW FLUSH SWITCH. 


ery has been steadily improving all the time, this branch 
has nominally been at a standstill, all improvements being 
merely those of detail, the body of the machine being as 
originally made. It is claimed that the Griffin is a com- 
plete and new departure from all preconceived ideas in re- 
gard to braiding machines. These machines are manu- 
factured by D. D. Griffin, of Westfield, Mass. 


VoL. XIX. No, 15. 


A New Flush Switch. 

We show in the illustration a new flush switch. which 
presents some new features in design, and offers some ap- 
parent advantages for its use in connection with electric 
lighting apparatus. A prominent feature in its favor is 
the fact that it presents a flat surface and will probably be 
favorably regarded on account of its attractiveness, as its 
use will not mar the appearance of the wall to which it is 
attached. It is the design of and is being manufactured by 
the Electric Engineering and Supply Company, of 
Syrause, N. Y. 
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The First Central Station Operating with the 
Three-Phase Current. 


The central station at Heilbronn, Germany, is now 
reperted to be running. This is the first station which 
is run with the three-phase alternating current. It will 
be remembered that the generator used in the Lauffen- 
Frankfort experiments was built and installed for 
transmitting the power to be used at this Heilbronn 
station. The power generated at Lauffen by the same 
generator used for the Frankfort experiment is trans- 
mitted over three bare wires to Heilbronn, where it is 
received in a motor which is a duplicate of the dynamo; 
it therefore is a synchronizing motor plant, but the 
chief advantages of the three-phase current are thereby 
not realized. . 
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Loss Due to Hysteresis in Transformers. 

In a paper on choking coils, just read before 
the Physical Society of London, Prof. Perry upheld 
the much-debated theory that the loss of energy in 
transformers caused by hysteresis was very small, 
and implied that most of the losses which occurred 
were due to eddy currents. This view will find little 
favor among engineers, says the Electrician of London, 
until it is supported by more tangible evidence than 
is supplied by Fourier’s theorem; at the same time, 
Prof. Perry is probably right in emphasizing the im- 
portance of eddy currents. It seems generally believed 
that if the iron be well laminated, the losses due to 
eddies are negligibly small. The losses due to this 
cause are, however, quite appreciable even in the 
best transformers, and the tendency of eddy currents 
to alter the distribution of the lines of force, causing 
them to be denser in some parts of the core than in 
others, may perhaps alter the hysteresis losses. The dis- 
crepancies which exist between the calculated and ex- 
perimental values of the efticiency of various trans- 
formers seem to point to the fact that the irregular 
distribution of the lines of force, owing to magnetic 
leakage or other causes, affects, to an appreciable extent, 
the power lost in hysteresis. 
te meee 


The Duplex Electric Pump. 





The accompanying illustration shows an electric pump 
designed and built by the Duplex Electric Company, 
Limited, of Corry, Pa. It is a combination } h. p. motor 
and pump and is designed to be run by a storage battery. 
When in operation it will throw one gallon of water per 
minute to a receiving reservoir 150 feet away and 22 feet 
from the ground. The motor is wound for 110 volts and 
runs at a speed of 1,200 revolutions. The entire floor space 
which it occupies is 16 x 18 inches. One of these pumps 
has been in use during the past year at the Eureka Mineral 
Springs, Sagertown, Pa.. Where it draws water from a 
depth of about 14 feet, and it is stated is working success- 
fully. 





DUPLEX ELECTRIC PUMP. 


This machine runs without the use of a rheostat or resist- 
ance coils of any kind; and, indeed, the same may be said 
of all the motors manufactured by the Duplex Company. 
The small floor space occupied is a noticeable feature of this 
combination. The illustration is reproduced from a photo- 
graph of the piant at the Eureka Mineral Springs men- 
tioned above, 
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APRIL 9, 1892, 
Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


New York, April 2, 1892. 


This date marks the end of the first quarter of the year and 
the period has been remarkable in many particulars for the move- 
ments in financial circles. A brief review of the quarter calls to 
mind the formation of large companies; the grateful disappearance 
ance of the silver coinage scare; the settlement of one or 
two international complications which have been disturbing 
influences in trade circes; and, most interesting to electrical parties, 
the consummation of the deal between the Edison and Thomson- 
Houston companies, which will soon be operating under the new 
régime. All these events have been significant, and their influence 
has been strongly felt, both to strengthen, and also, on the con- 
trary, to unsettle the foundation of the investment market ; 
but equally noticeable is the entire absence of life among the 
securities on the exchange, which usually attract the attention and 
interest of the public. There has been very little speculation not con- 
nected directly with the deals which have been consummated, and 
this has materially narrowed operations toa few stocks. At the 
beginning of the year everything was on the up grade, and interest 
was active on every hand, and the general public had a hand in the 
making of the market. The natural prediction then was a continu- 
ance of these buoyant conditions, but an unexpected turn in the 
situation has brought about, on the contrary, a dull and quiet mar- 
ket for many weeks past, which has been utterly devoid of specula- 
tive spice. The money market has grown gradually more and more 
easy, even up to the present date, when quarterly payments are 
due. Rates have grown less as money has grown easy. 


The market has failed to meet the prediction which we made 
for ita week ago, and theactivity which then seemed to be probable 
has not yet appeared. April 1 is the date of large disbursements, 
and this would naturally be asufficient cause for increased activity 
in speculation, and also a better money market; however, the 
bankers do not look for any perceptible change in money since the 
stock brokerage business is so quiet, and general mercantile busi- 
ness is rather below the average. The market is evidently in the 
hands of professional manipulators, and the investing public have 
little or no interest init. Each day seems to develop new condi- 
tions, and a weak market one day gives place to one of strength and 
promise of steadiness on the next, and vice versa. 

The electric stocks have been quiet this week, though they 
have maintained their strength to within one or two points. 
Westinghouse has sold in small lots, but shows signs of weakness in 
contrast with the extraordinary strength which developed last week 
and carried it to such high prices. There is a large shortage on 
this stock in the market, and the brokers confidently expect that 
they will be able to cover it at much better prices. Very littie 
Thomson- Houston has sold during the week, and the price has re- 
mained practically unchanged. Fort Wayne is stronger and will 
no doubt keep a good price until the dividend is paid in May. 





Bonds.—Blake Bros. & Company, of New York and Boston, offer 
$100,000 worth of first mortgage 5 per cent. twenty year gold bonds of 
the Lindell Railway Company, St. Louis, at par and interest. For 
one year and a ha If the road has been run by electricity. A state- 
ment giving the comparative earnings of the company shows an 
increasein the months of 1891 over those of 1890 of almost 100 per 
cent. The capital stock of the company is $2,500,000. The company 
earned a dividend on the stock in 1891, and put it into improvements. 
The bonds are highly recommended, and the business and receipts 
of the company make a most flattering showing. 


The West End Street Railway Company will sell within 
a short time 40,000 shares of common stock, and it is understood 
that this has already been underwritten. 


Annual Reports.—Atthe recent meeting of the American 
Bell Telephone Company the director’s report shows that the num- 
ber of instruments in the hands of licensees when rented Dec. 20, 
1891, was 512,407, an increase over the previous year of 28,617; ex- 
changes 788, increase 14; total miles of wire 266,156, increase 25,044; 
total circuits 186,462, increase 12,797; total employees 8,376, increase 
531; total stations 216,017, increase 13,086. The estimated number of 
telephone connections daily in the United States made up from act- 
ual count in most of the exchanges is 1,584,712, or a total in the 
year exceeding 500,000,000. The total revenue reported by all com- 
panies was $1,638,653.29, and of this sum the extra territorial lines 
included $763,358.71, of which last sum $26,142.33 went to the com- 
pany, an increase of $4,881.16 over 1899. There are 71,506 miles of 
underground wires in use—one-quarter of all mileage in the 
country—a gain of 15,683 over the previous year. The treasurer’s re. 
port shows the following: Debtors—Telephones, $979,116.86; real es- 
tate, $933,130.66; stocks, $33,180,409.03; merchandise and machinery, 
$8,884.96; bill and accounts receivable, $3,192,912.71; cash and de 
posits, $955,823; total, $38,950,277.22. Creditors—Capital stock, $15,- 
000,000; debenture bonds, 1888, $2,000,000; bills and accounts payable, 
$848,908.60; patent account (profit and loss), $10,274,913.46; profit and 
loss, $5,688,566.78; reserve, $2,986,876.77; surplus, $2,151,011.61; total, 
$39,950,277.22. The Central and South American Telegraph Com- 
pany’s operations for the quarter ended with March show the sur 
plus of the company Dec. 31, 1891, was $347,808; after adding net 
receipts and deducting expenses and two dividends, the surplus in 
April is $292,987. During the nine years of operation of the com- 
pany: 











Grogs TOCOIMER.......cccccescccccs os $4,301,120 
Expenses ........ saa aoe peaee eeee -- $1,395.411 
EI a ck ronah saa staes> peccasaeasteensencs 1,784,951 

— 3,180,363 

CE os amber tl on seeat ince aaankinedane $1,120,757 


The capital stock is $5,000,000, besides $1,900,000 Valparaiso exten- 
sion certificates. The cost of plant to the end of 1891 was $5,863,688. 
Of the stock, $192,000 is in the treasury. The Mexican Telegraph Com- 
pany’s statement for the quarter shows surplus Dec. 31, 1891, was 
$273,187; in April it stands $244,099. During ten years of the opera- 
tion of the company: 








The gross receipts have been ..................5 $2,857,337 
I Reale sea ti nca voiced \eciee) . > agaeaaks $705,272 
i ea a eadas ene asin dou ttaeinss 1,353,731 

—- 2,059,004 

eae ok enna uae le ek aia sae tkesas 798,333 


The capital of the Mexican company is $2,000,000. The cost of the 
plant amounted, Dec. 31, to $1,848,654. Of the stock $87,400 is in the 
treasury. 


The Trustees of Thomson-Houston Securities, Series D, 
will make a division of the funds in their custody April 13, 1892, by 
the payment of $1 per share to shareholders of record at the close of 
business, April 6, 1892, The transfer books will be closed from April 
7 to April 13, both days inclusive. 


The United Electric Securities Company has issued its 
ninth call, inviting proposals for the sale of $30,000 of its collateral 
trust sinking fund 5 per cent. bonds of the third series. This is the 
first call upon this series. Of the first series of the $500,000 issue 
only $123,000 bonds rem ain outstanding, and of ths second series but 
$192,009 bonds remain outstanding, 


THE ELECTRICAL WORLD. 


Dividends.—The following have recently declared dividends: 
The Bristol, Pa., Electric Light Company,-a five per cent. dividend. 
The Thomson-Houston International Electric Company has declared 
a dividend of $3.50 per share on the preferred stock of the company, 
payable April 15, to holders of record April 5, the transfer books 
to be closed from April 5 to April 15, inclusive. The Central & 
South American Telegraph company has declared a quarterly divi- 
dend of one and three-quarters per cent. payable April 9 to stock of 
record April 2. The Mexican Telegraph Company has declared a 
quarterly dividend of two and one-half per cent. payable April 16 to 
stock of record April9. The Edison General Electric Company has 
declared a tenth quarterly dividend of two per cent. payable May 2 
to stock of record April 30. The Detroit Electrical Works has de- 
clared a dividend of two per cent. payable April 15 to stockholders 
of record April 5. 


Increase in Capital Stock.—It was voted at the recent meet - 
ing of the American Bell Telephone Company to increase the capi- 
talization of the company from $15,000,000 to $17,C00,000. The plans 
for increasing the capitalization provide, according to the circulars 
sent out to stockholders, as follows: “ Each stockholder of record 
this day is entitled to take at par shares of the new stock in the 
proportion of one share for every six shares now held. Holdings 
that are not multiples of six shares can be adjusted by the purchase 
or sale of rights. The company will neither buy nor sell 
rights. The right to subscribe will expire at two o’clock 
in the afternoon of Thursday, May 5, 1892, All stock not taken by 
subscriptions then on file at the treasurer’s office will be disposed 
of asthe directors shall determine. Stockholders who take new 
stock must file their subscriptions, and subscribers under pur- 
chased rights must file the assignments by which such rights are 
acquired, with their subscriptions, at the treasurer’s office, before 
two o’clock in the afternoon of Thursday, May 5, 1892. Sellers of 
rights will not subscribe thereunder. Payment at the rate of $100 
for each share must be made to the treasurer at his office as follows: 
Twenty-five per cent, June 1, 25 per cent. July 1, and 50 per cent. 
Oct. 1, 1892.” 


Decrease in Capital Stock.—The Chillicothe (Ill.) Water, 
Electric Light and Power Company has certified to a reduction of 
capital stock from $50,000 to $35,000. 

Closing Quotations.—The following were the closing quota: 
tions of electric stocks on Saturday, April 2, 1892, in New York 
and Boston : 

NEW YORK QUOTATIONS. 


Capital- 
Name of Stock. Par. ization. Bid. Ask’d. 
American Telegraph Co. .....--- .....:- 100 14,000,L00 60 63 
Western Union Telegraph Co............ 100 86,200,000 87 8744 
Commercial Cable Co..........-.seeseeee: 100 7,716,000 153 1l54ke 
Edison General Electric..............-... 100 15,000,000 9634 97 
Edison Illuminating Co., of New York..109 4,500,000 8144 82% 
= = ** — Brooklyn.... 100 750,000 = 7 80 
* s * - Chicago..... 100 750,000 138 142 
U.S. ikem Citas 05 onacedescocccces 100 =—-:1,250,000 = 30 35 
Edison Elec. Light Co. (of Europe) stock 100 2,000,000 2% 5 
ge 4 a pA bonds sh 30,000 65 7544 
S Cre Se i ites sen. ccs 100 =. 2,000,000 15 20 
*“ _ Toy Phonograph Mfg. Co ... 10 1,000,000 4 
Brush Illuminating Co., of New York.. 50 1,000,000 40 50 
Mt. Morris Electric Light ; 500,000 20 40 
East River Electric Light Co............ 100 = 1,000,000 “ee ae 
North American ae Sten a5sF oc 6,600,000 6 9 
New York Phonograph Co... ......... «+. 2,000,000 3 4 
Automatic Exhibition Co................ ... 2,000,000 4 5 
New England Phonograph Co........... ... 2,000,000 134 234 


BOSTON QUOTATIONS. 
Capital- High- Low. ; 
Par. ization. est. est. Bid. Ask’d. 
Thomson-Houston Elec.... 25 6,000,000 59 5844 5834 «= «58% 
Thomson Houston = _ Elec. 


DROTORTOG.. 0.0 cccscccescens 25 4,000,000 28% 2814 2834 28% 
Thomson-Houston Elec.— 

EE i cdochas tees case. Oe 40,000 ar 816 9 
Thomson-Houston Elec.— 

GE s ceucuec> sess cans sh 120,000 8 Sees 8 84 
Thomson-Houston Int’n’al 

BE... cen as taka wee paket 100 600,000 ciate aii 290 225 
Thomson-Houston Int’n’al 

HEN ds 6 cedca vase cas 100 400,000 fone wens 103 105 
Thomson Elec. Weld.. ... 100 1,000,000... wees 55 60 
Thomson European Elec. 

Wes acchunen ss S55 100 »=—-1,500,000.... caee | e 12 
Westinghouse Elec.—New 

CU uk sen charew a 6,000,000 2914 28 2814 28% 
Westinghouse Elec.—Pfd. 4,000,000 43 124 43 45 

Trust receipts .......... ; 10,000,000 17 17 1746 
Fort Wayne Elec......... 25 4,000,000 134 12% 112% 13 
FortWayne Elec.—Ser. A. sh 80,000 73g «t. 7 74 
ee Dae 1,070,000 1% 7 7% 8 
West End St. Ry. Co.— 

Com A ee ww 7,150,000 7434 7334 7334 74 
West End St. Ry. Co.—Pfd 50 6,400,000 a ag 85 85l6 
American Bell Tel ....... 100 =:15,000,000t = 197 193 194 195 
Erie Tel. & Tel. Co........ 4,800,000 46 45 ee 45 
Mexican Tel. Co........... 10 1,280,000 a 2. 1.10 
New Eng. Tel. & Tel. Co.. .. 10,304,60," 52 ae Oe osc 
Tropical Tel. Co........... 10 400,00) 50c. .... 450. 50c. 


* Ex-dividend. 
t Ex-rights, 13%. 


NEW INCORPORATIONS. 


White Fish Bay Water, Light and Power Company, of 
Milwaukee, Wis., capital stock $50,000, has been formed to build 
and operate electric plants, street railways, etc. C. R. Gether, D. 
Harlow and H. W. Gilbert are the incorporators. 

The Lewistown and Reedsville Electric Railway, of 
Lewiston, Pa., capital stock $24,000, has been formed to operate an 
electric railway in Lewistown, A. B. Spanegle, Jas. C. Hazlett and 
J. M. Goodhart, all of Lewiston, are the organizers. 


The ONeill Crossing Alarm Company, of Chicago, IIl.. 
capital stock $500,000, has been formed to manufacture and sell 
railway crossing alarms and electric railway appliances. W. D. 
Drake, J. C. O'Neil and W. P. Johnson are the incorporators. 

Glenwood Electric Light and Power Company, of Glen- 
wood, Ia., capital stock $20,000, has been incorporated to erect and 
maintain an electric light and power plant at Glenwood, Ila. W. H. 
McClusky and J. H. Howe, of Glenwood, Ia., are the promoters. 


The Kingston City Electric Railway Company, of 
Kingston, N. Y., capital stock $175,000, has been incorporated to 
erect and maintain an electric surface street railway. The organ- 
izers are L. S. Wenne, E. H. Loughran and C. W. Deyo, all of 
Kingston. 

The Johnson’s Creek Electric Light and Water Power 
Company, of Johnson’s Creek, Wis., capital stock $2,000, has been 
formed to acquire franchises proper for such business. J. D. Bul 
lock, G. C. Mansfield, H. C. Christians and H. J. Grell are the 
organizers. 


The Storm Lake Electric Light and Power Company, 
of Storm Lake, Ia., capital stock $25,000, has been started to build 
and operate an electric light and power plant at Storm Lake. The 
incorporators are Edgar E. Mack, Z. C. Felt and F. C. Coles, of 
Storm Lake. 


The Citizens Lighting Company, of Hempstead, N. Y , 
capital stock $25,000, has been formed to manufacture and use elec 
tricity for light, heat and power. Thos. Henderson, Fred. L. Rich- 
mond, Sam B. Althause, Jr., all of Far Rockaway, N. Y., are the 
incorporators. 








251 


The Portiand West Side Railway Company, of Portland, 
Ore., capital stock $600,000, has been started to construct and operate 
railways and tramways to be operated by electricity, or otherwise. 
R. L. Durham, E. A. Wood and F. R. Cardwell, all of Portland, are 
the promotors. 


The E. F. Brooks Gas and Electric Light Fixture Com- 
pany, of Alexandria, Va., capital stock $25,000, has been started to 
manufacture electric fixtures, etc. The promoters are E. F. Brooks, 
W. F. Brooks, L. H. Schreider, C. W. Meyers and E. T. Bates, of 
Washington, D. C. 


The Electric Light and Water Company, of Hillsboro’, 
Ore., capital stock, $40,000, has been started to construct and equip, 
extend, maintain and operate an electric light plant, etc., in Hills 
boro. H. V. Gales, D. Rankin and W. E. Pruyn, all of Hillsboro, 
are the incorporators. 


The Crafton Light and Power Company, of Crafton, 
Pa., capital stock, $10,000, has been formed to supply light, heat and 
pow er by electricity to Crafton. The promoters are S. A. Duncan 
of Pittsburg, Pa.; Wm. M. Galbraith, Chartiers, Pa., and J. A. 
Langfilt, of Wilkinsburg, Pa. 


The Waddell-Entz Company (incorporated in W. Va.), of 
Bridgeport, Conn., capital stock $5,000,000, has been formed to man- 
ufacture and sell electrical batteries, dynamos, motors, insulated 
wire, etc. The organizers are Mont, Waddell, W. A. Phillip, and 
Justus B. Entz, all of Bridgeport. 


The Coatesville Electric Light, Heatand Power Com- 
pany, of Coatesville, Pa., capital stock $25,000, has been formed. 
to supply light, heat and power by electricity to the public. Chas. 
H. Speakman, M. W. Pownall, of Coatesville, and J. V. Penneger, 
of Lancaster, Pa., are the incorporators. 


The Electric Company of America (incorporated in West 
Virginia), with its principal office in New York City, capital stock 
$3,000,000, has been formed to manufacture and deal in electrical ap- 
paratus and appliances. The organizers are Egbert Titus, E. E. 
Osgood and Worth Osgood, of Brooklyn, N. Y. 


The Austin Electric Company, of Austin, Tex., capital 
stock $50,600, has been formed to construct, operate and maintain a 
plant for generating electricity for light, heat and power. H. M. 
Byllesby, H. C. Levis, B. F. Week, Jr., and W. P. Johnson, of St. 
Paul, Minn., and W.S8. Pierce, of Austin, are the promoters. 


The Metropolitan Duplex Fire Alarm and Police 
Signal Company, of Portland, Me., capital stock $500,000, has 
been incorporated to manufacture and dealin fire alarm systems 
and other electrical apparatus. Albert Watts, Boston, Mags.; Jas. 
Stephenson and Philip K. Dumaresq, both of Brookline, Mags., are 
the organizers. E 


The American Magnetic Boiler Cleaning Company, 
(incorporated in W. Va.), of Pittsburgh, Pa., capital stock $150,000, 
has been organized to manufacture electromagnetic boiler cleaners 
under patents grantei by the United States to Samuel C. Cabell. 
Jas. Andrews, W. W. Andrews and E. Andrews, all of Allegheny 
City, Pa.,are the promoters. 


The Greencastle Gas and Electric Light Company, of 
Greencastle, Ind., with a capital stock of $50,000, has been formed 
to manufacture and sell gas for the purpose of illuminating, heat- 
ing or furnishing power, and also to manutacture and sell electric 
light and power to such persons or corporations as may require it, 
and said company will have the right to lay pipes through the 
streets and alleys of said city and erect poles for electric light. James 
Green, Chas. D. McClure and Lewis M. Ramsey, all of St. Louis, 
Mo., are the incorporators. 


The Syracuse Storage Battery Company, of Syracuse, 
N. Y., has filed articles of incorporation. The company is to do 
business in Syracuse, and has organized for the manufacture and 
sale of a storage battery to furnish motive power and electric light- 
ing, The capital stock of the company is $390,000 divided into 3,000 
shares of $100 each, The corporation is to continue for 50 years. 
The seven directors are Jacob Amos, Charles M. Warner, Lucius 
Moses, I. Henry Danziger, Riley V. Miller, Edwin L. Loomis and 
William 8S. Andrews, all of whom have five shares of stock each. 
The papers credit Charles L. Pack with 1,465 shares. The new com- 
pany will manufacture the Hess storage battery, which has been 
perfected during the past few months. The main idea has been to 
perfect a storage battery that could be made practicable to supply 
motive power for streetcars. Several tests have been made of the 
battery on one of the People’s street car lines in Syracuse, with 
satisfactory results, itis stated. The company proposes to enter 
extensively into the manufacture of the batteries and will establish 
aplant in Syracuse. Another ideathat the company has, it is 
stated, isto manufacture a storage battery especially adapted as 
the motive power for pleasure yachts, for which no engineer will be 
required. The company will elect officers soon and begin active 
operations early this month, it is said. 





AFFAIRS OF THE COMPANIES, 


The Citizens’? Electric Light Company’s plant at Van 
W ert, O., has been sold at receiver’s sale for $12,150, R. E. Drake, of 
Boston, being the purchaser. The plant was appraised at $14,000. 


The Vincennes Electric Light and Power Company, 
of Vincennes, Ind., has recently elected the following officers : Chas. 
Bierhaus, president; H. W. Frund, secretary and manager, and H. 
A. Foulks, treasurer. 


The creditors of the Allen & Swiney Electric Street 
Car Line, of Dubuque, Ia., have applied for a receiver. They 
allege that $28,000 of the company’s money has been appropriated, 
and also charge a shortage of over $30,000 in the cash account. 


The Moravia Light, Heat and Power Company, of 
Moravia, N. Y., has given a mortgage on the property of the com- 
pany consisting of rea] estate and the plant located in Moravia at 
Pierce’s Falls. It is to secure the holders of $10,000 worth of bonds, 
bearing interest at five per cent., and payable semi-annually. The 
bonds mature in 1902. 


The Bristol Electric Light and Power Company, of 
Bristol, Pa., at its recent annua) meeting elected the following 
officers: G. A. Shoemaker, president; A. Weir Gilkeson, secretary; 
C. E. Scott, treasurer; G. A. Shoemaker, W. H. H. White, L. Lan- 
dreth, F. F. Bell and A. W. Gilkeson, directors. The report of the 
treasurer showed the plant to be in a very good financial condi- 
tion. 


The Burton Electric Heater Company at its recent annual 
meeting elected officers as follows: W. R. Mason was elected presi- 
dent; W. J. Johnson, C. R. Skinker, C. W. Tanner, Dr. John 
Mahoney, R. B. Lee, Charles Watkine, John Chamblin, W. P. De 
Saussure and F.S, Valentine, directors; A. Pizzini, Jr., secretary, 
and Dr. W. L. Burton, superintendent. Mr. C. E. Wingo declined 
re-electionastreasurer and the election was postponed. The report 
of the operations of the company during the past year were very 
satisfactory and encouraging. 


The Giant Electric Motor Company, of, Portland, Me., has 
boan raorga2igad witha capital sto0% of 85)),9)), for the mannufac- 
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turé of motors, dynamos, electric drills, etc. The works have been 
established temporarily in the Lidback shop, but will be removed 
to South Portland next year, occupying new buildings which will 
be erected for the plant. The works will be fitted with new and 
improved machinery, and operated by a large force, under the direc- 
tion of competent mechanics and electricians. I. C. Atkinson is 
treasurer and general manager. , 

The Reading Electric Light Company, of Reading, Pa., 
has decided to discontinue wiring buildings, and a new company, 
the Reading Electrical Construction Company, has been formed to 
do electric work of every description on a large-scale. J. K. Righter 
will have charge of the new project. He will still retain the office 
of secretary of the board. Arthur V. Arrowsmith will also leave 
the electric light company as electrician to enter in the new enter- 
prise. W.R. Hesser has been elected by the board to the office of 
superintendent and treasurer of the company. 

The Indianapolis Brush and Electric Light and Pow- 
er Company, of Indianapolis, Ind., recently elected the following 
directors : John Caven, Indianapolis; J. Potter, Cleveland, 0.; 8. 
M. Hamill, Cleveland, 0. The following officers were also elected: 
John Caven, president; J. Potter, treasurer; S. M. Hamill, secre- 
tary. A 10-years’ contract was made with the city for 750 2,000 c. p. 
arc lights. Heretofore the city had only used about 150 2,000 c. p. 
arc lights. They expect that 750 arc lights will light the whole city 
and that it will not be necessary to use any more gas. 

The Brush Electric Company, of Cleveland, 0O., recently 
disposed of a controlling interest in the stock and a majority of the 
bonds of the Brush Electric Lighting Company, of Lafayette, Ind., 
to local parties. The old officers of the company resigned, and the 
following new ones were elected: S. M. Hamill, Cleveland, O., pres- 
ident; William Wallace, Lafayette, Ind., vice-president; John O, 
Morgan, Lafayette, seeretary and treasurer; R. H. McMullen. 
Lafayette, manager. The station will be enlarged, new apparatus 
purchased and the electric lighting of Lafayette materially in- 
creased. A new five years’ contract with the city, at an advance 
of $25 per year over the old contract, was recently executed. 

The American Bell Telephone Company, at its recent 
annual meeting, elected C. E. Hubbard clerk and W. R. Driver 
treasurer. The annual reports of the directors and treasurer were 
accepted and the following directors elected: T. B. Bailey, Francis 
Blake, C. P. Bowditch, G. L. Bradley, Alexander Cochrane, W. H. 
Forbes, H. 8S. Howe, C. E. Hubbard, G. G. Hubbard, J. E. Hudson, 
C. E. Perkins and Thomas Sanders. The report submitted to the 
stockholders, referred to elsewhere, also gives a brief summary of 
the litigation over the Berliner transmitter, and notes the decision 
given in favor of the Bell company last October. The present status 
of the cases of the government and Western Union people against 
the company is detailed, and the report concludes with a statement 
as to the growth of and the valuable additions to the electrical de- 
partment during the year. 


Special Correspondence. 
NEW YORK NOTES. 


Orrick OF THE ELECTRICAL WORLD, 
167-176 Times BUILDING, NEW York, April 4, 1892. 
Mr. Frank Armstrong, secretary of the Bay County Electric 
Light Company, of Bay City, Mich., called at our office last week. 


The Electric Club will hold a meeting Thursday evening 
April 7, at 8o’clock for the purpose of nominating officers and a 
board of managers for the ensuing year. 

The Butterfield Mitchell Heating Company has opened 
offices at 15 Cortlandt street, this city. They have an excellent sys- 
tem of electric heating and cooking apparatus. 

The Edison Manufacturing Company, sole manufacturers 
of the Edison-Lalande battery, had the report that their business 
during March was the largest in the history of the company. 

Mr. F. Day Voorhis, general manager of the Norwich Insulated 
Wire Company, has just returned from a trip in the West, and 
reports business as rushing, his company being well supplied with 
orders. 

H. Ward Leonard & Co. have just awarded the contract to 
furnish 20 stage regulator switches for the Music Hall, Middletown, 
Conn., to Albert E. Plowman, representing William H. Weston & 
Co., Philadelphia. 

The Atiantic Avenue Ratlroad Company, of Brooklyn, 
has made application to the State Railroad Commission for permis- 
sion to change the motive power from horses to the overhead 
electric trolley system. 

Whe Perkins Electric Lamp Company has opened a New 
York office at Room 114, Bennett Building, for the sale of its incan- 
descent lamps, in connection with the Mather Electric Company’s 
dynamoe, generators and motors. 

The McCreary Electrical Specialty Company has finished 
the decoration of its offices, and has on exhibition a number of spe- 
cialties which the company manufactures. The effect when the 
offices are lighted up is very pleasing. 

Prof. E. P. Hopkins will deliver a lecture under the auspices 
of the Brooklyn Electrical Club on Tuesday evening, April 5. The 
subject will be “An Evening with Electricity.” It will be illus. 
trated with stereopticon views and electrical apparatus. 

Hi. G. Issertel, representing the Alexander, Barney & Chapin 
Company, this city, has just returned from a trip through Pennsy!- 
vania and New York States. He says that he finds business very 
much improved, and will immediately make a trip through the 
West and Southwest. 

The Magneto-Electric Manufacturing Company has 
opened offices at 15 Cortlandt street, where it will show a beauti- 
ful line of magneto testing and extension bells. At their factories 
this city, they also contract to manufacture all kinds of metal 
specialties used in the electric trade, 

The Phenix Construction Company, of this city, recently 
had occasion to examine its system of underground conduits laid 
four and a half years ago, using the conduits of the National Con- 
duit Company, and found them in as good a condition as when first 
laid, even the iron being blue. It certainly speaks well for the 
manufacturers. 

The Edison General Electric Company.—Henry Villard 
still continues as president of the Edison General Electric Company, 
although a month ago he announced that he would not hold the 
office after April1. Directors of the company held a meeting April 
1 in the office of Drexel, Morgan & Co. and requested him to con 
tinue to be president, to which he consented. 

The Echo Telephone Company has opened new offices at 15 
Cortlandt street, this city. The company has a new magneto tele- 
phone which requires no battery and infringes no existing patents 
after the broad patent expires March 7, 1893, and are now prepared 
to Open hegotiations with parties who desire to secure rights in the 
different States and Territories, to take effect after that date. 
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Mr. Will C. Turner, formerly secretary of the Columbus, O., Edi- 
son Electric Light Company, is now located at Room C, Equitable 
Building, 120 Broadway, New York, where he is engaged in busi- 
ness as financial agent, and makes a specialty particularly in caring 
for the interests of horse railroad companies contemplating chang 
ing from horse to electric equipment, and in negotiating bonds for 
the purpose. 

The Storage Battery Supply Company will remove before 
May 1 from No. 158 West Twenty-seventh street to more spacious 
quarters on the corner of Twenty-third street and First avenue, 
where they will be able to fill all orders promptly and keep a full 
line of batteries, portable lanterns, carriage lamps, etc., in stock. 
They report an increasing demand for stored electric power, and 
their portable lanterns and carriage outfits are meeting with much 
favor. 


The State Railroad Commission on April 1 gave a decision 
approving a change in motive power by the Coney Island & Brook. 
lyn Railroad Company from horses to the overhead electric trolley 
system upon certain portions of its road, with the usual restrictions 
for public safety. The decision states that no one opposed the 
change at the hearing, and thata majority of the owners of the 
total assessed valuation of the property on the line of the portion of 
the route on which the change is applied for have consented to the 
change. 


The General Electric Company.—The bill introduced in 
the Senate by Mr. Cantor, which was laid over for amendment, has 
passed the Senate as amended. Two amendments were made, one 
to compel the incorporators to pay $10,000 into the State Treasury 
before they incorporate, and another making it unlawful for the 
company to form any monopoly or trust or unlawful combination 
against trade. It allows the incorporation of a general electric 
company to manufacture all kinds of electrical apparatus and con- 
duct a general electric business, except telegraphy. The stock is to 
be anywhere from $100,000 to $5,000,000, and the bill only compels the 
company to pay a State tax of one-twentieth of one per cent. of its 
capital stock, similar to the New Jersey corporation law, on the 
investment. L. H. H. 


ALBANY, April 2, 1892. 
Mr. Anthony N. Brady, of Albany, has been elected a mem- 
ber of the executive committee of the Troy City Railroad Company. 
The Stockholders of the Albany City railroad have approved 
the contract with the Watervliet electric road. Possession will be 
taken immediately and extensive repairs made. 


Justice Fursman, of Troy, has issued an attachment against 


‘the property of the Electro Construction Company to satisfy a claim 


for $37,477.70 in favor of William M. Potter and Jeremiah M. Wat- 
son. 


Electrician William Cull, of the Hudson River Telephone 
Company, has returned from a tour of the down the river districts 
where he has been superintending the reconstruction of parts of 
the teJephone service. 


It is said in West Troy that the Delaware and Hudson Canal 
Company is considering the advisability of constructing an electric 
railway on Nineteenth street, to accommodate passengers from the 
local trains of the company. 


The Troy City Railroad Company has awarded the con- 
tracts for the new boilers that will be used at the new power 
station to Thomas S. Southerland. The company has purchased 
the old Troy and Lansingburg street car depot on River street, near 
Ferry, and will convert it into a power station. 


Over ninety millions of dollars of capital were repre- 
sented in the companies that applied to Justice Edwards for a writ 
of certiorari directed to the State Comptroller, Tuesday, March 29. 
They are the Postal Telegraph, French Atlantic Cable, Commercial 
Cable and the United Line Telegraph companies. They ask that 
the Comptroller’s action be reviewed in placing State taxes on the 
companies. It was stated on their behalf that their valuation was 
raised 500 per cent. in a single year. The order was granted. 


West Troy’s Electric Commission.—Villagé President 
Rogers, of West Troy, has appointed John H. Jones, Clinton Robin 
son, Charles H. Fort, John W. Costello and Dr. P E. Fennelly as 
members of the new electric commission. A president and a clerk 
from the commission will be elected, the clerk to receive $10) an- 
nual compensation. The commissioners are men of high standing 
and the choice is generally approved. It is not thought probable 
that any change in the force employed at the electric light works 
will be made. 

The Fulton and Montgomery County Electric BRail- 
road Company has been incorporated, with a capital of $75,000, 
to build and operate an electric surface railroad of standard gauge 
from the village of Fultonville, Montgomery county, through the 
village of Fonda and the village of Johnstown to the city of Glovers, 
ville. The road will be about seven miles long. The company’s 
office will be in Johnstown. The following are the directors: Robert 
Wemple, Fultonville; M. B. Northrup, Johnstown; Jere S. Sitterly, 
Fonda; Ezra Nare, Gloversville; J. W. Joslin, John W. Hagadorn, 
Philip Keech, Jobn P. O’Neil and H. C. Willard, Johnstown; J. W. 
Schroeder, New Brunswick. 

The Troy City Railroad Company has let the contracts, 
for its new power station on Congress street. The company 
will complete the work of establishing its electric light system 
within as short a time as possible. As soon as Fifteenth street is 
opened the rails will be laid for the road on the street, and the 


Hoosick street branch will afterward be built. The Troy and Lan-- 


singburg Company’s first work this spring will be the completion of 
the Broadway, Union and Fulton street loop on the Third street 
line. The Fourth street road will be laid as fast as the city im- 
provements on that street are finished. The directors of the Troy 
City Railway Company elected at the January meeting have elected 
the following officers: President, James O’Neil ; vice president, 
Charles Cleminshaw; secretary and treasurer, Joseph J. Hagan. 
The following executive committee was chosen: James O’ Neil, 
Charles Cleminshaw, Anthony N. Brady, Edward Murphy, Jr., and 


PHILADELPAIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, ' 
927 CHESTNUT STREET, PHILADELPHIA, April 2, 1892. f 

Horn, Brannen & Forsyth Manufacturing Company 
are introducing to the trade a most complete, attractive and useful 
article, an electric lamp office stand. 

Wm. H. Weston & Company, manufacturers of switches for 
high voltage currents in sizes from 25 ampéres to 1,000 ampéres, re- 
port that they are doing a very good business in their various makes. 

T. J. Cope, of this city, is meeting with deserved success in the 
sale of his improved come-along for cable roads. It is claimed for 
it that it does not break the insulation or abrade the naked trolley 
conductors, is self-gripping, self-releasing, long-bearing and makes 
a direct pull. 

A Koad to Be Constructed from Unionville to West- 
chester.—At a meeting held at Marshallton, steps were taken to- 
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ward building a railroad through that place to Unionville from 
Westchester? Sufficient money was raised to pay the expenses of 
a preliminary survey for the road. 


H. T. Paiste, manufacturer of the popular 8. P. switch, has 
disposed of his entire good will, interest in patents, etc., in the 
Paiste single pole switch to the Bryant Electric Company, of Bridge 
port, Conn. Mr. Paiste will continue the manufacture of his other 
specialties and will shortly introduce a number of new devices. 


The Electrical Section of the Franklin Institute will hold a 
stated meeting on Tuesday, April 5,at8p.m. The following com- 
munications will be presented: “Diagram Tables for Calculating 
Dynamos and Motors,” Mr. C. H. Bedell; “‘A New Method of Wir- 
ing Incandescent Lights,” Mr. Herbert S. Lloyd. Question box. 
An amendment will be offered to change the day of the monthly 
meeting from the first to the fourth Tuesday. 


The Trolley wins, is vetoed by the mayor, and the same day 
Councils pass the ordinance over his veto, and it is now to be hoped 
that the people will accept the situation as fina', for surely no city 
has accepted the trolley system under such difficult circumstances, 
and it is clear that if there were any substantial objections .to this 
system it would have never gained the victory it has in the most 
conservative of cities. The best argument urged against its intro- 
duction was the fact that, should the ordinance pass, despite later 
improvements either in the trolley conduit or storage battery, there 
is no provision binding the Traction company to adopt the same. 


The Frankford and Southwark Pass Railway will 
probably take possession of the Citizens.’ The lease of the Citizens’ 
Passenger Railway Company to the Frankford & Southwark Pas- 
senger Railway Company will take effect soon unless some 
unforeseen difficulty arises. The stockholders of both lines have 
ratified the lease, and the officials of the Frankford & Southwark 
expect confidently that they will take possession of the Citizens’ 
line. The terms of the lease are satisfactory to both companies, and 
although the matter is now in the hands of the counsel of the com - 
panies, it is said that nothing remains to be done except to arrange 
some of the details of the lease. The terms of the same have al- 
ready been published. 


Mr. Phillips, an engineer connected with the Survey Bureau of 
this city, has recently patented a trolley conduit, which is said to be 
practical for underground electric traction. The force is communi- 
cated from a dynamo at the station toa motor in the car, the con- 
necting wire passing up through aslotin the conduit, and being 
thoroughly protected by a covper tube passing up between the sides 
of an inverted steel box, the slot passing in the bottom, on a level 
with the pavement, between the rails The transmitting apparatus 
is inclosed in a metal tube of considerable circumference, which in 
turn is placed within the conduit. The method of fastening and 
bracing the conduit indicates great solidity and prominence. Supply 
wires are laid in either side within the cylindrical main, and the 
interior can be easily reached by manholes at equal distances. 

W. R. W. 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 28, Hathaway Building, 620 Atlantic Ave., } 
Boston, Mass., April 2, 1892. J 


Mr. W. R. Watters, the Philadelphia agent of THE ELECTRICAL 
WORLD, has transferred his field of operation to New England. 
Hereafter he will have charge of THE ELECTRICAL WortD’s branch 
office in Boston, vice Mr. C. A. Baldwin, who is to devote his energies 
in the future to the stock brokerage business. Mr. Watters was 
formerly a resident of Boston and is well known in eiectrical cir- 
cles throughout New England. 








Mr. John C. MacKenzie, of the Edison Electric Light Com- 
pany of this city, died at his home in Nova Scotia on March 30, of 
la grippe, aged 33 years. Mr. MacKenzie has been engaged in the 
electrical business since he was 14 years old, and was well known 
throughout the United States and Canada. 


Mr. Levi Cofren, formerly with the Pettingell-Andrews Com- 
pany, has connected himself with the well known Washburn-Moen 
Manufacturing Company, in the covered wire department Mr. 
Cofren, in taking his leave of the former company, does so with sin- 
cere regret on both sides, and it is to be hoped that his relations 
with the latter company may prove as pleasant as with the former. 


The Bryant Electric Company, of Bridgeport, Conn., has 
just closed an important business arrangement by which the com- 
pany has secured control, by purchase, of the entire switch business 
and patents of H. T. Paiste, of Philadelphia, and will hereafter 
manufacture and sell the Paiste S. P. switches. This is only an- 
other evidence of the enterprise of the Bryant Electric Company, 
and by the absorption of this new adjunct to the large line of popu- 
lar goods which it already manufactures it now has one of the 
most complete lines of single and double pole switches of any manu- 
factory in the country. An announcement of the new deal appears 
elsewhere in this issue, 


Mr. Wm. A. Mosscrop, M. E., who was formerly identified 
with the Edison Electric Light Company and who for the past two 
years has been connected with electric railway interests as engi- 
neer and superintendent of construction for the Woodbridge & Tur - 
ner Engineering Company, has recently terminated his contract with 
that company and will hereafter make his headquarters with W. 
A. Day, M. E., 128 Oliver street, this city. Mr. Mosscrop is to be 
congratulated upon entering into business relations with Mr. Day, 
whose agency in New England for the improved automatic engines 
made by the Ball & Wood company and whose general business in 
engines and boilers and as an expert engineer have been so succeas- 
ful. 

The Eddy Electric Company, of Windsor, Conn., which made 
an offer to the World’s Fair directors to furnish 300 h. p. generating 
apparatus for the Transportation Building free of cost, has scored 
a victory and gained no small amount of prestige by its offer. In 
view of its liberality and enterprise, Chief Burnham made the fol- 
lowing recommendation to the Grounds Committee, and the propo- 
sition was accepted: “I have the honor to recommend the following: 
That in view of the favorable proposal of the Eddy Electric Manu- 
facturing Company, and in view of the high standing of the company 
as manufacturers of electric-power machinery, said company be 
offered fro-s 1,000 to 1,500 h.p. capacity at the rate of $2.50 an electric 
horse power. That in the event of the Eddy Electric Manufacturing 
Company accepting 1,500 h. p. capacity on the terms mentioned, all 
the other firms wishing to supply generators for this plant must do 
so free of cost. Thatin the event of the Eddy Electric Manufacturing 
Company accepting only 1,000 h. p., the Mather Company be offered 
the capacity mentioned in their proposal at the same rate, viz., $2.50 
an electric horse power.”’ 

Dissolution of Partnership.—The partnership between Sid. 
ney B. Paine and William H. Francis, carrying on business in this 
city, has been dissolved by mutual consent. This dissolution is only 
the consummation of a plan begun in August, 1890, the firm having 
been kept up until the present dissolution for the purpose of liqui- 
dation. The firm of Paine & Francis was organized in August, 
1885, and continued in active business until September, 1890. The 
members, Sidney B. Paine and William H. Francis, have been en- 
gaged in the electrical business since the spring of 1881. In 1882 
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Mr. Paine was appointed electrician and assistant manager of the 
New England department of the Edison Company for Isolated Light- 
ing, at which time Mr. Francis was placed in charge of the erecting 
and starting of plants and later of the inspection of all work in- 
stalled by the department. In March, 1884, Mr. Paine was appointed 
manager of the New England department and Mr. Francis superin- 
tendent. In July of the same year the method of organization of the 
Edison company was changed, and Mr. Paine, associated with Mr- 
Charles D. Stickney, under the firm name of Paine & Stickney, 
assumed the agency in New England, Mr. Francis still continuing 
in the office of superintendent. In August, 1885, on account of ill 
health, Mr. Stickney retired and his place was taken by Mr. Fran- 
cis. At the commencement of the connection of these gentlemen 
with the electric light business there were not more than three 
incandescent plants in this country, and since that time they have 
seen the growth of the electrical industry from these smull begin- 
nings to its present enormous proportions. 


The Edison General Electric Company on the occa- 
sion of opening its new branch store at 219 Main street, Spring- 
field, Mass., recently, gave an informal banquet to the repre- 
sentatives of the press and central station superintendents of 
Western Massachusetts and Eastern Connecticut. The invited 
guests assembled in the new and brilliantly lighted store and 
were warmly welcomed by the local manager, Mr. E. Abbott 
Todd. After carefully inspecting the many conveniences of ar- 
rangements for handling the business of Springfield and its adja- 
cent towns, and examining the large and well chosen stock which 
has been selected with a view of meeting the requirements of pur- 
chasers of all classes of electrical goods, the visitors adjourned to 
the Cooley’s private dining room, wherein during four hours they 
enjoyed the Edison General Electric Company’s libere] hospitality. 
The table was beautifully decorated with flowers, three pieces de- 
serving special mention; the centre piece wasa solid mass of green 
nearly three feet high, picked out with buds and carnations and 
surmounted by a group of small incandescent lamps provided with 
handsomely colored shades. At each end of the table wasa low 
bank of daffodils arranged against a background of green moss and 
underneath the flowers were groups of red miniature incandescent 
lights. The effect of this lighting on the crystal and silver ware was 
very beautiful and elicited the highest encomiums of praise from all 
those who were present. After letters of regret at not being able to 
aecept invitations had been read from Mr. Sydney B. Paine, 
manager of the New England District, and other gentlemen 
whom circumstances prevented from being present, Mr. Kim- 
ball, of the New England Supply Department, in the capacity of 
toastmaster, introduced the speakers of the evening. Among those 
who took part in the post-prandial exercises were A. S. Knight, 
District Auditor;.E. Abbott Todd, manager of the Springfield branch; 
E. W. Countiss; Mr. Anderson, of the United Electric Light Com- 
pany, of Springfield; Mr. Smith, representative of the Springfield 
Union and the New York World, and Messrs. Pierce and Douglas, 
representing respectively the Street Railway and the Central Sta- 
tion departments of the New England district. During the evening 
several vocal and instrumental selections were rendered, which re- 
ceived unstinted praise. The occasion was with all a very enjoy- 
able one. 6. A, B 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
, THE RooKERY, CHICAGO, April 2, 1892. 
Mr. J. H. Bhotehamel, President of the Columbia Incan- 
descent Lamp Company, St. Louis, has been calling on Chicago 
friends. 


Mr. Morgan Brooks, treasurer of the Electrical Supply and 
Engineering Company, St. Paul, Minn., was at his Chicago office, 
931 The Rookery, last week. 

Mr. F. E. Drake, the new district manager of the Rockford 
Electric Manufacturing Company, is nicely settled in his handsome 
quarters, 451 The Rookery, Chicago. 


Mr. E. W. Applegate, formerly chief operator of the Omaha 
office of the Western Union Telegraph Company, isin Chicago en- 
deavoring to arrange for the manufacture of his new type of incan- 
descent lamp. 


Mr. H. M. Underwood, formerly Western representative of 
the Interior Conduit Company, is now general contracting agent of 
the Strowger Automatic Telephone Exchange, with' headquarters in 
the Rookery, Chicago. 








The Lllinois Anglo-American Storage Battery Com- 
pany, of Chicago, is going out of existence, on account of the last 
decision in the Brush patent case. President and General Manager 
John B.McDonald has won a host of friends who will wish him suc- 
cess in whatever he may undertake. 


The Electricity Building is to be pushed rapidly to comple- 
tion. Night work has begun on the building, and from now on a 
double force of men will be employed, so that building operations 
shall not be delayed. Chief Burnham, with the consent of the 
Grounds and Building Committee, has offered the Eddy Manufact- 
uring Company $2,500 for 1,000 electric horse-power for use in the 
buildings. The Mather Electric Company was offered $2,600 for 800 
h,. p. 

The Hon. George B. Shaw, well known as the former gen- 
eral manager of the National Electric Manufacturing Company, of 
Eau Claire, Wis., will be the next Congressional representative 
from that district, and one of the State papers in referring to his 
record as a successful business man, said: ‘* And we believe that 
all who know him well will say that a more honorable, honest and 
fair minded gentleman could not be found than he, besides his 
well known abilities as an active and able worker, an eloquent de- 
bater, and the influence he possesses in persuading others, all of 
which a successful Congressman must have.” 


Favorable reports from foreign electricians, regarding 
the World's Fair display, have been received. Recent advices from 
London state that ata meeting of the committee on electrical 
display, which was attended by Sir Henry Wood, head of the Brit- 
ish commission, it was developed that there is every prospect that 
the British electrical interests will be adequately represented at the 
fair. An especially good display of engines and dynamos will be 
made. It is probable that the rooms devoted to the exhibit will be 
lighted with electric furnishings of English design, which have 
proved to be a great attraction at the electrical exhibition now in 
progress in the Crystal Palace. 


The Love Electric System.—President Yerkes, in a recent 
interview in regard to systems of rapid transit, stated the following 
in regard to the Love system of electric traction: When asked 
about the Love electric line, a mile and a half of which have been 
laid for trial purposes on Fullerton avenue, Mr. Yerkes said that at 
the trial made recently the system worked most admirably, with 
the trifling drawback that the trolley was found to be too large for 
the conduit; this difficulty is now being remedied, and a second 
trial will be made soon; there was found to be no lack of power, Mr. 
Yerkes stated, and the trifling obstacle mentioned can easily be 
overcome. “I have considerable confidence,” he added, *‘that this 
system can be used glong with the motors on the minor or cross- 
town lines.” F, pe L, 


THE ELECTRICAL WORLD. 


Kansas Ciry, Mo., April 2, 1892. 
The Argentine Smelter will shortly put in a 400-light incan- 
descent lamp. : 


Osawatomie, Kan., will shortly begin the construction of a 
municipal plant, both arc and incandescent, 


The Missouri & Kansas Telephone Company is pre- 
paring to place another story on its new building. 


Higginsville, Mo., is agitating the question of municipal 
lighting and will soon advertise for bids for anelectric light plant, 


A Cob Pipe Company, at St. Charles, Mo., proposes to light 
that town with electric light and have a ground glass picture of a 
cob pipe on each lamp. 


‘he Kansas City Electric Time Company, using the 
Warner system, is transferring its headquarters to Ninth street 
and Broadway, where it will operate its central station. 


The Merchants Electric Light Company was organized a 
few days ago to furnish light for a territory south of Fifteenth 
stveet and east of Grand avenue. An effort to secure a 30 years’ 
franchise was made, but was defeated last night. 


The engines and boilers of the isolated plant in the new 
County Court House are being placed in position. A slight change 
in the original estimates was made and two machines will be put 
in of 750-light capacity each. When completed, this will be the 
best equipped plant in this city. 


The contract recently let by the Point Defiance, Tacoma and 
Edison Railway was for practically 13 miles of road equipment, as 
the two miles now in operation by electricity will have to be rebuilt. 
The Northwestern Thomson-Houston company will do the line 
work and will supply five car equipments. The Edison General 
Company will supply five car equipments. 


The electricians and linemen of this city have organized 
a local union of the National Brotherhood of Electrical Workers, 
and will hereafter hold regular meetings at 1,221 Walnut street. 
Mr. A. M. Barron was elected president; L.W. Gamp, vice-presi- 
dent; Frank M. Greene, recording secretary; F. M. Rose, financial 
secretary, and C. Drollinger, treasurer. The club starts out with a 
membership of 100. 


The Thomson-Houston Electrical Company has a corps 
of engineers in this field making estimates preparatory to chang- 
ing the motive power of the Kansas City & Independence Rapid. 
Transit Company’s road to electricity. It will cost about $250,000 
to make the change, as the company proposes to secure the best 
equipment possible. A central station will be located at Washing- 
ton Park and cars will be equipped with two 25-h. p. motors each. 
The road is 10 miles long and enjoys a good suburban patronage. 


Mr. William Mullen, Davenport, Ia., has been awarded the 
contract for installing the Armour packing house with a new pow- 
er plant. The company proposes to discard steam for electricity, 
and a 550-volt plant will be put in. It will consist of a 110-h. p. gen- 
erator, six motors of 10 h. p. each, three of 15, one of 25 and one of 
30h. p. The company expects to make a great saving in cost of 
furnishing power to the various departments. Work on the new 
plant will begin in a few days. 


The Insterstate Elevated road is beins changed into an 
electric line and the work is progressing favorably. A franchise is 
now before the Council and will no doubt be granted, after which 
work will begin at once. New equipment will be put on, consist- 
ing of double truck eight-wheel cars, each provided with two 30-h. 
p. motors. The power house of the Eighth street cable will be used, 
only necessitating a few changes in machinery. A reorganization 
of the company will shortly take place, when the road will pass into 
control of the owners. H. D. E. 





TacoMA, Wash., March 26, 1892. 
Colfax, Wash.—Capitalists of this place are considering the 
subject of an electric railway for their city. 


Kendrick, Wash.—Citizens are agitating for the establish- 
ment of an electric lighting plant in the town. 


Mr. Leo Daft has aecided to remain in Seattle several months 
longer, having some work on hand in his profession as electrical 
engineer. 


The Bainier Avenue Electric Railway Company, of 
Seattle, has been granted by the City Council an extension of the 
time for the completion of its line from April 1, 1892, to Jan, 1, 
1893. 


President E. C. Kilbourne, of the Union Electric Company, 
of Seattle, has gone to New York, where he will receive payment 
for the company’s bonds, the sale of which he arranged for on his 
last trip East. 


The Edison General Electric Company installed the 500- 
light isolated plant which was recently put in operation in the 
Arlington Hotel in Seattle. An ideal engine of 59h. p. drives the 
Edison dynamo. 

Chas. S. Bowie, superintendent of the Northwest Supply Com- 
pany, of Tacoma, has returned from South Bend, Wash., where he 
put into operation an Edison plant, capacity 250 incandescent lights, 
in Hotel Willapa. 


The Tacoma Railway and Motor Company has in- 
creased its capitalization to $750,000 from $500,000. The company has 
placed one Thomson-Houston single reduction car equipment on its 
electric line for trial. 

To Have Electric Lights.—The town of Grant’s Pass, Ore., 
which has often been maligned as a hole in the ground, has become 
enterprising enough to contract for eight arc lights of 2,000 c. p., at 
a cost of $800 per year. 

The Arnold Novelty Company has been organized to manu- 
facture in Tacoma the Arnold flexible bracket for incandescent 
lamps and other novelties. The new concern will be controlled by 
the A. F. Esperson Company, of Tacoma. 


The City Council of ‘Tacoma has passed ordinances declaring 
forfeited the franchises of the Peninsular Electric Railway Com- 
pany and three other companies on account of their failure to begin 
construction within six months after obtaining their respective 
franchises, 


The A. F. Esperson Company, of Tacoma, has sold a 100- 
light Edison dynamo to the Carbon Hill Coal Company, of Carbon- 
ado, Wash. It has also contracted to place a motor and dynamo in 
the New York Kitchen to operate 25 incandescent lamps and 40 
Ward are lamps. 


The Point Defiance, Tacoma and Edison BKailway 
Company has let the contract for the extension of its line into 
Point Defiance Park, adjoining the city of Tacoma. The work will 
be completed as soon as possible. There is something over one-half 
a mile of construction. 


The Rainier Power and Railway Company, of Seattle 
D. Thomas Denny, manager, will commence, March 28, the construc” 
tion of two and a half miles of electric railway extension from 
Yesler avenue, via Albert and Lake avenue, Third street, Union, 
Ninth, and Stewart to Lincoln street. 


An electric railway project is reported which purposes the 
building of an electric railroad to the Columbia River to connect 
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with the Great Northern Railroad. The plan contemplates the 
transmitting of 2,000 h. p. from the Entiat River to supply manu- 
factories, etc., in addition to operating the railway. 


The contract for the transfer of the road and franchises of 
the Olympia Railway Company to the Olympia Light and Power 
Company has been signed by Director Maxwell, of the latter com- 
pany, and the conflict is ended. The poles are being planted, and 
on the arrival of the iron work will be commenced on the line from 
Puget and Fourth streets to North Olympia. 


The Union Electric Company, of Seattle, has closed a con- 
tract with the Edison General Electric Company for two: 133-h. p. 
generators, which will be installed at the Pine street power house 
and will supply motors on power circuits. The company has also 
contracted with the Thomson-Houston Electric Company fora 50- 
light arc dynamo to be placed in the Grant street station. 


The Suns(t Telegraph and Telephone Company, A. C. 
Sands, manager, will begin next week the construction of a single 
line from Seattle to Snohomish,,Wash., which will be in operation 60 
dayslater. The company now has a force of men ready to com- 
mence stringing two copper wires from Seattle to Portland, Ore., via 
Tacoma, making a double metallic line. The completion of this line 
will enable conversation to be carried on from Snohomish to Salem, 
Ore., a distance of about 275 miles. G.R. De V. 


CANADIAN NOTES, 


Orrawa, April 2, 1892. 
British Columbia.—A plant for a telephone line between Port 
Simpson and Georgetown, on the Pacific coast, has been shipped 
from Victoria. This will be the most northerly telephone line on 
this continent. 


Mr. Frederick Nicholls, the well known Canadian electri- 
cian and publisher, is president of the Athenseum Club, of Toronto, 
the opening of whose handsome new clubhouse took place on Mon- 
day evening of this week. 


Silkirk & Winnipeg.—This company is applying for 
power to construct and operate an electric railway from the city 
of Winnipeg to Silkirk. It is said that the Northern Pacific is in- 
terested in seeing this line built, and if the charter is granted that 
work will be commenced during the coming summer. 


Amherst, Ont.—To improve the electric light service of the 
town this company has added a 60-h. p. Robb-Armstrong automatic 
engine. There are now three engines, each of 60h. p. Twoof these 
drive the four dynamos on the incandescent circuit, of 200, 300, 350 
and 400 light, 16-c. p. capacity, the other furnishing power for the 
are light dynamo, of 45 1,200-c. p. capacity. 

Mamilton & Barton Incline.—The promoters of this road 
are confident that the road will be in running operation before May 
24. The trestle work is nearly completed, as is the power station 
on the mountain brow. The contracts for the erection of stations 
at each end of the line have been let, and the work will be pushed 
as rapidly as possible. The rails and ties are on the ground, and 
will be placed in position within a few days. 


Davenport Electric Street Bailway.--A meeting of the 
shareholders in this company was held at the office of the Land 
Security Company. Messrs. Robert Jaffray, William Booth, Barlow 
Cumberland, Allan Royce, C. E. Bull, W.I. McKenzie and Frank 
Turner, C, E., were elected directors. At a subsequent meeting 
Mr. F. Turner, C. E., was elected president of the company; Mr. 
William Booth, president of the Industrial Loan Company, vice- 
president. 


Victoria, B. C.—The National Electric Lighting and Tramway 
Company has just made a large purchase of electrical machinery. 
It includes a 268-h. p. Edison railway generator and two complete 
car equipments of 30 h. p. each, of the latest single reduction type. 
These are to replace the old Thomson-Houston double reduction 
machines. The deal was closed by John 8S. Anderson, agent for 
British Columbia for the Edison General Electric Company. Mr. 
Freidberg, Edison railway expert, is here to install the plant. 


Niagara Falls Electric.—The bill now before the Ontario 
Legislature to incorporate this railway and steamboat company 
enacts as follows: The company consists of E. B. Osler, Herbert 
Carlyle Hammond, both of Toronto; William Hendrie Hamilton and 
Richard Baldworth Angus, of Montreal. The company msy con- 
struct and operate a line of railway from a point in or near the 
town of Niagara, thence to Queenstown, thence to Queen Victoria 
Park, and thence through the village of Chippewa, to Fort Erie. 
They may also erect wharves and elevators, and shal] further have 
power to navigate steamers on the river and lakes Erie and 
Ontario. The capital stock of the company is $1,000,000, divided 
into shares of $100 each. 


Victoria, B. C.—S. Z. Mitchell, manager of the Edison General 
Electric Company for the Pacific Northwest division, with head- 
quarters at Portland, Ore., was recently in British Columbia, 
While in Victoria he made arrangements with the New 
Westminster & Vancouver Electric Tramway Company to sup- 
ply a considerable quantity of material for the new plant, cars 
etc. The line from Vancouver to New Westminster is being 
shortened by some four miles, by the building of a new line be- 
tween the Royal City Planing Mills and the present power house. 
Mr. Mitchell looked over the work being done by the construction 
engineers in putting in new plant for the electric light company 
and for the New Vancouver Coal Company. 


Ottawa, Ont.—President J. W. McRae recently conducted 
Col. Sir Casimir Gzowski, A. D.C. to the Queen; Major General 
Herbert and Lieut.-Col. Macpherson over the line of the electric 
street railway. At the car sheds, which were also visited, General 
Manager Ahearn gave the visitors an exhibition of Ahearn’s new 
patent heater. The trip over the line was highly enjoyed by the 
visitors, Col. Gzowski, who is an eminent engineer, expressing his 
delight with the details and management of the road, as well as the 
methods of generation and transmission of the current. Mr. Ahearn 
intends to enter into the manufacture of his electric heater on a 
large scale. This will be the commencement of a very important 
branch of manufacture, the intention being to turn out in Ottawa 
many of the electric appliances now imported from the United 


ENGLISA NOPES, — 


(From Our Own Correspondent.) 
LONDON, March 23, 1892, 
Glasgow.—The Glasgow municipal central lighting station 
building has been commenced, and it is expected to come into opera- 
tion inthe autumn, The three-wire system, with accumulators, 
will be employed. " 


The Brush Electric Engineering Company, of London, 
England, has secured a contract for furnishing a large are electric 
light plant for the city of Worcester, England, to be installed for 
the purpose of city lighting. 

Simultaneous Telegraphy and Telephony.—Experiments 
are to be made next month by Mr. Preece with Picard and San 
Rysselberghe systems of simultaneous telegraphy and telephony 
over the London-Paris circuit. 
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Cambridge.— At a meeting of the Town Council last week it 
was decided to hand over the electric lighting of the town to Messrs. 
Parsons. This firm proposes to employ steam turbo alternators, the 
Parsons steam turbine being remarkably efficient. 


The New Telephone Company.—A paragraph is going the 
round of the press to the effect that the New Telephone Company 
‘“‘will shortly commence operations at rates a little more than half 
those now charged in London.” It is, however, shrewdly surmised 
by many that this company has no intention whatever of doing a 
bona fide business, but hopes to frighten the National company into 
some financial compromise. 


The Deptford Mains.—Yet another catastrophe has befallen 
the unfortunate Deptford system. Early one afternoon recently 
a fire broke out in a store of oil, cotton waste, etc., under 
one of the arches of the South Eastern Railway. Along the parapet 
over the arches run the four Ferranti mains from Deptford to 
London. The first hint of anything wrong was given by a blink in 
the lights, and in afew minutes it was noticed at the company’s 
offices, in London, that the voltmeter went up to 110, and soon after- 
ward the lights went out. Some sparking occurred at the dynamos 
and continued till the fuses went, but no serious damage was done. 
The fire at the archway was so intense that the outer iron tube of 
the mains was burned away, as well as the outer copper conductor, 
the insulation between the two conductors blazing violently until 
ashort circuit occurred. Steps were immediately taken to warn 
as many of the company’s customers as possible of what had hap 
pened, and a gang was at once dispatched to restore communica- 
tion, which was accomplished by half-past eleven the same night. 


A sixty-Thousand Volt Transformer.—Before a recent 
meeting the Old'’Students’ Association of the City and Guilds of Lon- 
don Institute, Messrs. H. B. and W. F. Bourne showed some remark- 
able experiments with a 60,000 volt (4 h. p.) transformer. The 
transformer used was one having a ratio of 800 to 1, the insulation 
consisting of paper and oil. By the aid of this transformer Messrs. 
Bourne were. enabled to show that many substances which are 
usually regarded as excellent insulators afford facilities to the 
passage of the current. For instance, a discharge was sho wn across 
the surface of a sheet of ebonite many times longer than the spark 
ing distance in air. Slate, too, was shown to be a partial conductor, 
two slate pencils acting perfectly as the carbons of an arc lamp. A 
block of salt about the size of a brick, when slightly damped allowed 
the current to pass freely through it and play over its surface in a 
brilliant yellow flame. The experiment shown by Mr. Tesla, since 
repeated by Messrs. Siemens, of a sheet of glass interposed between 
two flat terminals was also exhibited. A blazing network of threads 
of fire darted over the surface, a small hole being finally pierced, 
the edges of the perforation being melted and the hole filled with 
liquid glass, through which the current found its way. In the 
case of a specimen of good rubber covered cable with bare 
copper wire wound over a small portion and acting as a 
concentric cable, the dielectric when subjected to 20,000 volts soon 
heated, owing not to conduction but to absorption ¢urrents, and 
soon broke down and caught fire, the ru bber being quite softened 
by the heat in 15 minutes. Messrs. Bourne had a good deal to say 
about oil insulation, and it has been found that the heating due to 
absorption currents is very much less in liquids than in solids. 
There seemed to be very little to choose between different kinds of 
oil, those having a high specific inductive capacity apparently 
heating the most. An interesting experiment with two different 
oils was shown. Colored castor oil was poured into a glass beaker 
and a layer of paraffine oil floated above it. Flat ended electrodes 
were connected to the transformer and the surface of the castor oil 
was seen to rise or swell in the centre. It was suggested that this 
was due to the tendency for the capacity of the system to increase, 
the specific inductive capacity of castor o1] being greater than that 
of mineral cil. It was found that the sparking distance in oil was 
greatly diminished by the presence of dust or other impurities. 





Inquiries from Correspondents. 


ueries to be inserted in this column must be of general electrical 
aur and must be accompanied by the real name and address, 
not necessarily for publication, but as a guarantee of good faith. 
No notice will be taken of questions which involve nothing more 
than can be found in elementary treatises on the subject. All cor- 
respondence should be as brief as is consistent with clearness. 
Readers are invited to send discussions and answers to these ques- 
tions, which will be inserted in the column below. 
(34.] What are the neutral points in the thermo-electric relation 


of bismuth, cobalt, antimony and selenium? W.P. P. 


[35.] Are there any dynamos made for running five or six incan- 
descent lamps of 16 h. p. each; if so, how much power would be 
required and what is their cost ? J. H. 


{[36.] In an arc lamp we found that the two carbons stuck to- 
gether, preventing the lamp from burning. They do this only when 
both carbons are new. What is the cause of it? S. H. W. 


{37.] Will you please explain how the number 16024 is obtained 
in Badt’s Electric Transmission Handbook on page 12, formula 4? 
A. 8. 

{[38.] Is aluminium or aluminium bronze a conductor of elec- 
tricity ? C, A. K. 

{[39.] What kind of apparatus is used in treating the filaments of 
incandescent lamps? A. 


{40.] Of what materials are the filaments composed and with 
what materials are they coated? C. A. K. 


{[41.] What is the voltage in the negative field coil of a T. H. 30 
light arc dynamo when 30 lamps are burning consuming 45 volts 
each? B. & S. 


{[$2.] Ina compound wound dynamo do the series and shunt 
windings help each other? What is the ratioof the resistance of 
these windings? B. & S. 


{43.] What horse power does it take to generate 100 kilowatts in 
practice? B. & 8. 

{[44.] Why is it that though two horses can draw a car it takes at 
least 10 h. p. to drive it with electric motors? B.& S. 


{[45.] Please give the formula for determining the ampére turns 
necessary to excite a fleld of a given size and intensity with the 
quality of cast iron most generally used. i ws Oo oe 


(46.] What current strength is required for the ordinary 52-volt 
lamp ? oe a me 
{47.] Is there any book published dealing entirely with alternat- 
ing current machinery and phenomena ? ©. W. ¥. kh. 
{[48.] 1 want to use a choking coil for a 110-volt direct current 
lamp to reduce the pressure as low as 10 volts. What shaped and 
sized wire must I use ? H. 8. D. 
{49.] Can I be sure that the polarity of a permanent magnet will 
remain the same when quite near to an electromagi.et whose polar- 
ity is constantly changing ? A. F 
(50.} Is there any electrica! method of extracting gold from sand. 
If so, is it in practical operation anywhere ? G. 8. 8. 


‘ 
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[51.] How could the porous cups and carbons of a worn out 
Leclanché cell be renewed after they haverun down? H. A. D. 


[52.] In an induction coil I have noticed that the strength is 
varied by moving a copper tube back and forth over the coil. In 
what way does this tube affect the action of the lines of force upon 
the secondary! E. W. D. 

[53.] What rate per car mile should an electric lighting station 
charge an electric railway for furnishing current for six or eight 
cars; coal costing $2 per ton; using tubular boilers and high speed 





single cylinder engines. H. W. 
Answers to Correspondents. 
Readers are invited to send discussions regardi or answers to 


the queries published in_ the column above, or with regard to any 
other live questions on electrical subjects. In answering questions 
lease refer to them by their serial number. Correspondence must 
accompanied by the real name and address, not necessarily for 
publication, but as a guarantee of good faith. All correspondence 
should be as brief as is consistent with clearness. THE ELECTRICAL 
WORLD assumes no responsibility for the opinions expressed by cor- 
respondents. 

[15.] Aniron trolley pole is no more dangerous from an electric 
shock than one of cedar when the former is set into the earth so as 
to form a good “ground ’’ connection. It is then at the same poten- 
tial as the earth, and a current flowing through it is perfectly harm- 
less. S. H. R. 


[17.] Inserting resistance in the field coils of an alternating curren 
dynamo exciter diminishes the field strength of the dynamo, thus 
decreasing the potential of the lamp circuit. S. H. R. 

{18.] Ashunt wound motor will run faster when the current in 
the field is diminished, that is, when the rheostat adds resistance to 
the field circuit. ae ee 

[19.] A 60-volt alternating current voltmeter can be used to 
measure direct current arc lamps, provided the instrument does 
noe depend on the frequency of alternations. The reverse, how- 
ever, is not always the case. ; oe et F 

[20.] See Thompson’s book on “‘The Electromagnet.” X. Y. Z. 

{21.] The current required for a 16-c. p. 52 volt Thomson-Houston 


lamp is about one ampére. aoe 
[23.] A 110-volt motor when run as a dynamo at the [same speed 
would generate very nearly the same voltage. a ee 


{[24.] A 1%-volt lamp applied to a 50-volt circuit will not take one 
ampeére at all, but will only glow slightly and will be of no use as a 
light. B84 ee 


[25.] The rheostat of a shunt dynamo placed inthe main circuit 
would either cut the current down to avery smafl quantity, or 
would burn up. Ifproperly proportioned and placedin the main 
circuit it would simply cut down the voltage by wasting a certain 
amount of energy. i eo. 


(26.] An incandescent alternating current lamp can be regulated 
by inserting self-induction or choking coils in the circuit. Such a 
one was described in the columns of THE ELECTRICAL WORLD some 
weeks ago. Weknowof no device which can be used for direct 
current incandescent lamps except a dead resistance. 2 a 


[27.] Unless the resistance of the one circuit is enormously greate r 
than the other, the shock received would be practically the same in 
each case. S. H. R. 


[27.] The shock received from a circuit depends in general only 
on the voltage, as the internal resistance of the generating appa- 
ratus is usually too small to make any difference. > ie a 


[28.] The resistance of the human body depends almost entirely 
on the resistance of the skin, and it therefore varies between very 
wide limits. With very dry skin it is several thousand ohms, while 
if the skin is moistened with caustic soda, or if an incision is made | 
the resistance is exceedingly Jow. x F:-% 


{29.] See Thompson’s “ The Electromagnet.”’ x. oe. 


[30.] The point of magnetic saturation may be found by passing 
different currents around the iron and measuring the magnetism in 
each case. On plotting the results as described in text-books, the 
curve will make a distinct change in its direction at the point of 
saturation. a. te me 


{31.] Successful electric heaters are made by surrounding the 
wire with sand, ground, fire brick, or like substances. It need not 
have high specific heat nor high conductivity of heat. X. Y. Z. 

[33.] The only absolutely safe way to prevent a watch from becom- 
ing magnetized is to have the hair spring and escapement made of 
non-magnetic metal. Such watches are found in the market. An- 
other method commonly used is to inclose the watch in an iron case, 
or to line the pocket with sheet iron. This, however, only dimishes 
the magnetism without protecting the watch altogether from its 
effect. 


| News of ‘the Week. 





H. P. Dwight has been elected president of the Great North- 
western Telegraph Company of Canada. He has been general 
manager of the company since 1882, when the Montreal and Domin- 
ion companies were amalgamated. President Dwight was born in 
Jefferson county, New York, in 1828. He entered the employ of the 
Montreal company when 19 as operator. In 1847 he was an operator 
in Toronto. 


For Underground Telegraph Lines.—The House Military 
Committee will report favorably a bill providing that any telegraph 
company may construct one or more underground or submarine 
telegraph lines from Washington, D. C., through Baltimore, Wil- 
mington, Philadelphia and New York and intermediate places, to 
connect with all arsenals and other military posts adjacent to cities 
through which it runs, and with military posts in New York Har- 
bor and the western extremity of Long Island Sound. The con- 
struction of the lines is to be under government supervision. One 
wire is to rented by the government, and in case of war one wire 
must be furnished the government free of charge. 


The Inventor of the First Telegraph.—A dauchter of 
Professor Morse has addressed a protest to United States Senator 
Quay, chairman of the Senate Library Committee, against the 
passage of the bill introduced by Senator McPherson appropriating 
$10,000 for the purchase from Stephen Vail, of New York, of the 
* original telegraph or recording receiver invented by his father, 
Alfred Vail.’’ She does not object to the appropriation, 
but states that ‘“‘as the daughter of Professor S. F. B. 
Morse, the inventor of the original telegraph instrument 
and one whose claims to its invention have been sup- 
ported and upheld by the Supreme Court of the United States, I 
beg to enter my earnest and emphatic protest against the language 
of the preamble of the bill, with its implication that my father en- 
joyed honors not his own.” 


Must Operate Its Own Line.—Justice Brewer, of the United 
States Supreme Court, sitting as a Judge for the Circuit Court, 
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embracing the District of Nebraska, has rendered a decision in the 
suit brought by the United States against the Western Union 
Telegraph Company and the Union Pacific Railway Company, to 
have declared illegal and annulled the contract between the West- 
ern Union and the Union Pacific by which the former operates the 
telegraph line along that railroad. The decision is in favor of the 
United States and sets aside the contract of 1881 between the two 
companies, directing the Union Pacific henceforth to operate its 
own telegraph line by its own agents and not through the instru- 
mentality of the Western Union. The decision is regarded as an 
important one in its effects in telegraph interests, as it virtually 
opens the telegraph lines along the railroads from Omaha to Ogden 
and Kansas City to Denver to the Postal Telegraph, or any other 
competing telegraph line. 


THE TELEPHONE. 


London Telephone Lines to be taken under Govern- 
ment Control.—In the House of Commons March 22 the Right 
Hon. Sir James Fergusson, Postmaster-General, in opposing a 
private bill for the establishment of a new telephone company, an- 
nounced that the government would promote a measure placing the 
telephone trunk lines in the hands of the Post Office Department, 
which would use the present telephone systems in alliance with the 
trunk lines. 

Bell Telephone QOutput.—The Bell Telephone Company 
makes the following report of instruments for the month ended 
March 20 and since Dec. 20: 














Month 
March 20: 1891-2. 1890-1. Increase. 
Shipments........... 8,334 5,717 2,617 
POPU SEINE icc cescus 3,700 3,167 533 
Net output........ 4,634 2,550 2,084 
Since Dec. 20: 
Shipments ........ 21,898 15,954 5,904 
eee 13,006 9,561 3,005 
Net output........ 8,892 6,393 2,499 
Increase March 20.. 520,002 487,489 32,513 


The construction work of the ‘‘Long Line’ company, the 
American Telephone and Telegraph Company, in the completion 
and exteusion of its system has included the building of a pole line 
from Pittsburgh to Harrisburg, and of a pole line from Altoona to 
Hazleton, and also a line westward from Pittsburgh to Cleveland 
by the way of New Castle. There have also been strung ten ad- 
ditional wires on the lines between New York and Philadelphia; 
and at various points minor additions of wire have been made to 
meet the growing demands of the business. The total construction 
amounted to 463 miles of poie line and 4,942 miles of wire. It is the in. 
tention during the course of the current year to fill the gap between 
Cleveland, O., and Hammond, Ill., which last-named place is al- 
ready connected by the long lines with Chicago, thus giving 
through service between Boston, New York and Chicago. 


THE ELECTRIC LIGHT. 


Peabody, Mass., will issue 30-year four per cent. bonds, to 
amount of $40,000, to pay for an electric lighting plant. 

Braintree, Mass., has voted to issue bonds tothe amount 
of $30,000 to defray the cost of an electric lighting plant. 











Cheboygan, Mich., will vote at the coming election for a issue 
of$9,009 in bonds to pay for purchase of an electric light plant. 


Pontiac, Mich.—Pontiac electors will vote on the question of 
purchasing the $20,000 plant of the Commercial Electric Light Com- 
pany. 


Wadsworth, 0.—The City Council has instructed the clerk to 
correspond with electric firms and ascertain the cost of an electric 
light plant. 


Columbus, Ind.—A meeting of business men has been held, 
looking toward the organization of an electric light company to 
furnish light for commercial purposes. 


Wilmington, 0.—The City Council has rejected all bids for 
the construction of an electric light plant. The specifications will 
be changed and new proposals will be received. 

Appleton, Wis.—The City Council has direéted the City Clerk 
to advertise for bids for furnishing a complete electric light plant 
for supplying 150 street lamps of 1,500 c. p. each. 


Waukesha, Wis.—The electric light company is about to put 
in a 100-h. p. engine and an 80-arc light dynamo. They are making 
arrangements for 30 more lights, making 50 in all. 

Weedsport, N. ¥.—The Gas, Water and Electricity Commis- 
sion at Albany has favorably reported the bill of Mr. Adams, allow- 
ing Weedsport to establish an electric light plant. 

Braddock, Pa.—The Citizens’ Electric Light Company is con- 
templating an extension of its lines to Port Perry, provided suffi- 
cient encouragementis given by the citizens of Port Perry. 


Madison, Ind.—The Council has granted to the Madison Gas 
Light Company a franchise for operating an incandescent electric 
light, power and motor works, to be completed by Oct. 15 next. 


Cincinnati, O.—Sealed proposals will be received by the Board 
of City Hall Trustees to April 22 for a power and electric light plant 
for the new city hall. Bids to be made upon printed forms furnished 
by the board. 


Deadwood, 8S. Dak.—The Deadwood Electric Light Company 
will build a new plant, to be equipped with a 250-h. p. engine, and 
not less than six dynamos. Supt. Paul Rowman states that works 
will cost not less than $25,000. 


Jamestown, N. ¥.—The Board of Public Works has reported 
in favor of the purchase of another dynamo and an additional en- 
gine, to cost in all $40,000, which, it is claimed, will enable the city 
to introduce domestic lighting. 

Bristol, Conn.—A petition is being circulated asking that a 
special town meeting be held to consider the question of making a 
contract with the electric light company to light the streets of Bris- 
tol and Forestviile with electricity. 


Oshkosh, Wis.—The Osbkosh Electric Light and Power Com- 
pany is erecting foundations for two new compound engines, one of 
500 h. p. and one of 150h. p.; and in the spring they will enlarge 
their buildings and add more dynamos. 


ipswich, Mass.—The Hon. Caleb Norwood, proprietor of Nor- 
wood’s Mills on the Ipswich River, has submitted to the citizens a 
proposal to light the town with a plant which he will erect, and 
it is likely that the offer will be accepted. 


The Vincennes Electric Light and Power Company, of 
Vincennes, Ind., H. W. Frund, manager, has added to its plant a 
1,300-light Brush alternator, an Armington and Sims 130-b. p. engine, 
two No, 4 Blake pumps, boiler, heaters, etc. 


Chester, Pa.—Mr. Bagshaw, chairman of the Light Committee, 
will advertise for proposals for not more than 25 arc lights and not 
less than 10 for the business portion of the city, an appropriation of 
$2,000 having been granted for that purpose. 
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New Orleans, La.—The Algiers Manufacturing Company has 
petitioned for right to erect and maintain in Algiers, Fifth District, 
wires, conductors and cables, and to establish and extend electric 
lights and a system of electric lighting and furnishing power. 


An Isolated Electric Plant of nearly 3,000 lights is to be in- 
stalled in the new Pfister hotel in Milwaukee. It will be one of the 
largest and finest private plaints in the West. The simplex braided 
rubber wire to be used for the purpose will be furnished by George 
Cutter, of Chicago. 


Cheyenne, Wyo.—H. O. Peterson and C. L. Travis, of Minnea- 
polis, and J. K. Jeffrey and W.E. Mead, of Cheyenne, are inter- 
ested in a company which will build two reservoirs with a capacity of 
200,000,009 cubic feet of water to generate electricity to be used for 
manufacturing purposes. 


New Rochelle, N. ¥.—The trustees of New Rochelle have re- 
newed a contract with the electric light and gas companies, and 
will pay for 29 arc lights of 1,200 c. p. $125 each a year, 108 incandes- 
cent lamps of 25 c. p. at $25 each, 104 gas lamps of 20 c. p. at $25 
each, making the total cost of lighting the village $9,006. 


Manor Dale, Westmoreland Co., Pa.—James A. Beamer, 
James A. Mullin, A. T. Beamer, W. H. Gress, F. L. Fry and W. J. 
Beamer have applied for incorporation under the name of the Manor 
Electric Company, to furnish heat, light and power to the borough 
of Manor and the townships of Hempfield, Penn and North Hunt- 
ington, in the county of Westmoreland. 


Chambersburg, Pa.—The additions to the electric light plant 
are being pushed forward rapidly. A new arc dynamo has been 
ordered. It will be necessary to increase the steam-producing 
power and the engines in the electric light station. A new 150 h. p. 
engine will be purchased. Negotiations for an incandescent dyna- 
mo are now in progress, and will shortly be consummated, after 
which the borough will be in position to furnish incandescent light- 
ing for residences and stores. 

The Vincennes Electric Light and Power Company, of 
Vincennes, Ind., in 1886 installed its original steam plant, which 
consisted of two 94% x 10 Armington & Sims engines, two 59)-h. p. 
steam boilers, set with improved furnaces and grates, feed water 
heater; two Blake steam pumps, injector, etc. The company is now 
making arrangements to put in a 1,200-light alternating incan- 
descent machine for commercial and domestic service. Bids for 
enlarging and remodeling the power plant were solicited from the 
principal steam engineering contracting firms in the country, and a 
number of very elaborate plans and specifications were submitted, 
After a careful consideration of the proposals handed in that of the 
Pond Engineering Company, of St. Louis, was finally accepted. 
The contract calls for the furnishing of one 110-h. p. Armington & 
Sims engine, and a 66 x 16 flange steel boiler. with rocking grates 
and Pond improved furnace; a 200 h. p. Hoppes feed water heater, 
and two No. 4 Blake boiler feed pumps. The Pond company is to 
deliver and erect all this machinery in Vincennes, at the same time 
remodeling their pipe work, so as to make a compact and well ar- 
ranged system throughout. It is expected that the new plant will 
be in operation early in May. 








HE ELECTRIC RAILWAY. 


The Calumet Electric Railway Company, of Chicago, 
contemplates extending its lines. 


Waterville, Me.—The Waterville & Fairfield Horse Railway 
system is to be equipped electrically early this spring. 

Canandaigua, N. ¥Y.—The Street Railway Company is getting 
consents of property owners to a change of motive power to elec- 
tricity and proposed extensions of the line. 


Toronto, Can.—As a result of a conference between the Mayor, 
the City Solicitor and the street railway companies, it is stated that 
the Toronto Street Railway Company and the Mimico Street Rail- 
way Company will at once adopt the use of the trolley system. 


A new electric road is to be built between Lewiston, Maine, 
and Augusta, it is stated, by Charles W. Tilden and other promi- 
nent citizens in Hallowell and Augusta. The plan is looked upon 
favorably in Lewiston. The road, it is said, will be built under a 
charter granted by the Legislature some years ago. 


The Consolidated Electric Railway Company, of Los 
Acvgeles Cal., has recently completed the equipment of its power 
plant by installing a 500-h. p. Westinghouse multipolar generator, 
which weighs over 50,000 pounds, and is driven by a 500-h. p. triple 
expansion condensing engine. The company also has in operation 
two 250-h. p. Westinghouse generators. 

The Evansville Street Railroad Company, of Evansville, 
Ind., has retained Messrs. Barry & McTighe, of New York, as con- 
sulting engineers, and will at once proceed with the equipment of 
its entire system electrically. There will be about 25 miles of track 
and 30 car equipmezts of the Westinghouse single reduction sys- 
tem. The power station will be equipped with about 750h. p. Mr. 
Francis G. Daniell, representing Barry & McTighe, is in charge of 
the work. 


Electric Road to Point Judith.—A petition for the incor- 
poration of the Point Judith Railroad has been presented to the 
Rhode Island Legislature. All of the incorporators are New York 
parties. The intention is to construct a railroad, commencing at 
some point near the Providence & Stonington Railroad or the 
Narragansett Pier Railroad, within the town of South Kingstown, 
or in the district of Narragansett, and thence leading to the Atlan- 
tic Ocean at the extremity of Point Judith. The motive power will 
be electricity. The capital stock is to be $2.0,000, divided into 
shares of $100 each. 

The Plainfield Street Railway Company, of Plainfield, 
N. J., has won a partial victory in its efforts to equip its lines with 
the trolley system. A franchise has been granted the company by 
the Common Council in the nature of a compromise, to construct 
and operate trolley lines over a part of the route petitioned for. If 
the Council is satisfied with the workings of the trolley system over 
this route the line will be completed through all parts of the city. 
If the trolley prove unsatisfactory the rest of the line will be made 
a horse-car route. The company binds itself to adopt any better 
electric system than the trolley if such at any time is perfected. 


Street Rallway Combine.—The Philadelphia syndicate has 
secured control of the Twenty-third street, the Ninth and Sixth 
avenue street railway lines in New York, and a combination has 
been made with the Broadway, the Sixth avenue, the Chambers 
street, the East Side and Avenue C lines, making a total of seven 
roads under one control. John D. Crimmins, the well known 
contractor and politician, has been elected as president of the seven 
roads, Henry Thompson, vice-president; D. 8. Lamont, secretary , 
and D. C. Hasbrouck and T. F. Ryan, treasurers. The directors con 
template many improvements in the lines, and it is stated a change 
in motive power will be made, possibly to electricity. 

The Newark and South Orange Street Railroad has 
been sold to a syndicate of Newark capitalists for $1,500,000, one- 
third in cash and two-thirds in bonds. The purchasers are Gott- 
fried Krueger, Dr. Leslie D. Ward, John F. Dryden, Elias Ward, 
Edgar B. Ward, Michael T, Barrett, Edward Scsickhous, Peter 
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Hauck, William Scheuer, with Andrew and Edward Rodel, the 
sons of the former owner of the road. The transfer will be made on 
May 1, when the bonds are to be issued. The new company will 
equip the road anew, it is stated, with cars and the trolley system 
and will have a double track from the Newark City line to South 
Orange. Suits pending between the Rodel management and the 
Traction Company in regard to traffic arrangements are to be with- 
drawn. 


The New Jersey Traction Company, which controls the 
street railways of Newark and its vicinity, a combination made of 
Newark and Jersey City railroad interests, including the new elec- 
tric line between the two cities, now in course of construction, has 
elected C. B. Thornton, E. B. Gaddis and B. M. Shanley as directors. 
The company’s lines are now connected with Belleville, Harrison, 
Bloomfield, the Oranges, Irvington and Elizabeth. Extensions will 
be made to Montclair, Verona and Caldwell, Livingston, Milburn 
and other places heretofore not reached by streetcar travel. A 
franchise was obtained some time ago foran electric road on the 
east bank of the Passaic, from Harrison to Passaic, passing through 
Kearny, Arlington and Rutherford, and stopping at Bergen 
county. 


The Atlantic Avenue Railroad Company, of Brooklyn, 
has recently contracted with the Westinghouse Electric and Manu- 
facturing Company for motor equipments for 100 cars, consisting of 
two 30-h. p. motors and necessary appendages for each car, 50 to be 
delivered before the 15th of June next and 50 more by the first of 
October, with the option reserved to the railroad company to call 
for the necessary equipments of the same size of motors for 200 cars 
additional. It has also contracted for two 400-h. p. and two 700-h. p. 
dynamo generators, making a total of 2,200h. p., which are to be 
delivered and put up by the first of July next. The railroad com- 
pany also has the right to call for additional generators to such 
extent as it may need on the same terms, which, in the case of both 
motors and generators, are considered to be very favorable to the 
railroad company. The company has contracted for its motor cars 
with the St. Louis Car Company, to be mounted on trucks No. 4B 
of the Peckham Motor Truck and Wheel Company. The question 
of boilers and engines is still under advisement, but the power sta- 
tion is being prepared for their reception and erection as rapidly as 
possible. The Pennsylvania Steel Company has contracted to fur- 
nish rails and other material for straight and special work track 
construction of 10 miles. 





LEGAL NOTE. 

Receiver Asked for.—Stockholders in the United States Elec- 
tric Power and Light Company, through the Circuit Court of Balti- 
more, have asked for a receiver for the company. The charge is 
made that the Brush company has secured complete control, and 
that, at the iast election, of the eight directors elected seven own 
together only 20 shares of stock and are nearly all officers in the 
Brush company. It is also charged that the president and secre- 
tary of the Brush company, who are also directors of the United 
States company, have declared that it is the purpose of the former 
ultimately to wipe out the United States company. It is stated that, 
although the value of the shares of stock in the United States com- 
pany held by the minority has been greatly lessened by these al- 
leged fraudulent actions of the Brush company, yet the value has 
not been wholly destroyed, but that such will speedily be the case 
unless the control of the corporation is taken from the persons now 
acting as the board of directers. The Safe Deposit Company, as 
trustee, and the Mercantile Trust and Deposit Company, of Balti- 
more, are also made defendants in the suit. Judge Dennis signed 
an order requiring the defendants to show cause by April 11 why 
the receiver should not be appointed. 





PERMONAL, 


Mr. J. Couthrope Peache, manager of the works of Willans 
& Robinson, the well known English manufacturers of high speed 
engines for electric lighting, is in this country on the business of 
Willans & Robinson and to look into the question of direct driving 
of dynamos. He is accompanied by Mr. Edmund Charrington, an 
English electrical engineer who has devoted consideravle attention 
to electric lighting. 





MISCELLANEOUS NOTES. 


An Electric Carbon Manufactory is to be located at Nobles- 
ville, Ind. Capital, $20,000. It will employ 200 men, it is stated, and 
the weekly pay roll will be $2,000. It will be one of the largest man 
ufactories in the gas belt. 


College Students to Inspect Electric Plants.—Dr. Louis 
Duncan, of the electrical department of Johns Hopkins University, 
has arranged a ten days’ trip to the leading electric plants in the 
East for the benetit of the University students in electricity. The 
party, which will consist of about 25 persons, will leave Baltimore 
on Monday, April 25. The itinerary includes New York, Newark 
and Elizabeth, N. J.; South Bethlehem, Reading and Philadelphia, 
Pa.; Wilmington, Del.; returning to Baltimore, Thursday, May 5. 





Mr. D. M. Clower, of Dallas, Texas, in a recent communica 
tion to THE ELECTRICAL WORLD states that while the electrical 
business is not quité as brisk in the South as at the same time last 
year, it is showing signs of improvement notwithstanding many 
disturbing influences in general business, such as the!political situa- 
tion and especially the stringency in the money market, Several 
good sales of electric plants have been made recently, notably a 
Westinghouse plant for the city of Calvert, Texas, sold by Mr. 
Clower, and also a contract which he has made with the Security 
Mortgage and Trust Company, of Dallas, for the wiring and other 
electrical work in a new office building which that com pany is erect- 
ing in that city. The new court house which is being erected in 
Dallas, is to cost between $409,000 and $500,000 and will be a mag 
nificent structure, and is to be finished with concealed wiring, that 
is if the commissioners let the contracts on which they already 
have received bids. The building will ultimately have to be lighted 
with electricity. 

Electric Metal Working.—-A patent has been issued to the 
Thomson Electric Welding Company for electrically working 
metals by means of the electric arc which gives to this company, it 
is stated, complete control of the only practical method of utilizing 
the intense heat of an electric arc for general metal working pur- 
poses. This processis the invention of Auguste de Meritens, of 
Paris, and the United States Patent Office has definitely decided in 
his favor after prolonged interference proceedings with the claims 
of De Benardos and Olszewski. The are process is applicable to 
longitudinal joining of large tubes, making of large pipe fittings, 
filling of blow holes in castings and a great variety Of similar work 
which has not been possible of accomplishment by the Thomson 
method, thus giving the Welding company an entirely new field, 
which will be very remunerative. The application of this method 
to commercial work has already been demonstrated abroad by the 
well known firm of Lloyd & Lloyd, Birmingham, and the results 





288 


fully described in the technical journals, The Thomson company 
will immediately proceed to place machines for this work on the 
market. 





Industrial an ‘Trade Notes. 


Strand wire cannot be [purchased in the New York market, so 
great is the demanid for it, unless orders are placed three weeks in 
advance, 


The Eddy Electric Company, of Windsor, Conn., has just 
installed a 50-h. p. motor in the mail bag department of the 
Post-office Buildings, Washington, D. C. 


The new machine shop for the Henry R. Worthington 
hydraulic works, at South Brooklyn, N. Y., will be built of iron by 
the Berlin Iron Bridge Company, of East Berlin, Conn. The build- 
ing is 200 ft, long by 50 ft. wide, with a 20-ton Sellers traveling 
crane, and is to be made from the designs of the Berlin company, 
who furnish it complete, including the foundations and the brick 
work. 


The A. F. Esperson Company, of Tacoma, now has its offices 
and laboratory in the California building, where the company has 
placed on exhibition the Arnold flexible bracket and drop light, in 
vented by ita electrician. This and other novelties will be manu- 
factured for the trade. This company also has the agency for the 
Buckeye incandescent lamps, and the State agency for the Ries 
regulating socket. 


The Stilwell & Bierce Manufacturing Company, of Day- 
ton, O., manufacturers of Stilwell’s feed-water purifier and heater, 
has recently been granted an important decision by the United 
States Circuit Court, southwestern district of Ohio, declaring the 
Hoppes feed-water purifier an infringement of the Stilwell patent, 
and ordering a decree of injunction, accounting and costs in favor 
of and sustaining the Stilwell patent. 


The Interior Conduit and Insulation Company, of 42 ana 
44 Broad street, New York, do not confine their operations to this 
country alone, as their foreign agents are placing large and satis- 
factory orders all the time. Mr. Everett Frazar, 124 Water street, 
New York, their agent for China and Japan, is shipping extensively 
to the above named countries. The Chinese and Japs are not be- 
hind the age, and evidently know a g) od thing when they see it. 


The Duplex Electric Company, of Corry, Pa., has recently 
installed an arc light plant forthe Erie City Iron Works, of Erie, 
Pa. There are two dynamos of 40 are lights capacity, which 
furnish electricity for 60 are lights. The company, although fur- 
nishing dynamos for incandescent lights as well, makes a specialty 
of arc dynamos, in which, as in the ones used to supply the incan- 
descent lights, no rheostat or resistance coils are used, the machines 
being thoroughly automatic. 


The Underwood Manufacturing Company, of Chicago, 
manufacturers of cotton leather belting, has just placed on pulleys 
for the Chicago City Railway Company two belts 62 inches widé, 
about 400 feet when placed on pulleys endless, This belting wa, 
ordered something over a year ago, and is being placed in the City 
Railway Company’s power house at Twentieth and State streets. © 
These belts when in operation will transmit about 2,500 h. p. They 
weigh 4,940 pounds and contain about 2,055 square feet. They have 
had two belts 48 inches wide, 350 feet long in operation at their 
station at Fifty-second and State streets for about five years, run- 
ning night and day 5,200 feet per minute, and driving about 700 h. p. 
each. These belts drive their fast line of cable from Thirty-ninth 
to Sixty-third street, and it is stated are apparently uninjured. 

The Electric Appliance Company, of Chicago, reports 
having closed arrangements with the New York and Ohio company 
to handle the Packard lamp exclusively in Indiana and lower 
Michigan, and have already commenced to sow the seed for a large 
future lamp business in this territory. Having secured the western 
agency for canvas jacket wire and flexible conduit, the Electric 
Appliance Company is putting in a large stock of both. Canvas 
jacket wire is becoming very popular among the western trade, 
owing largely to its high insulation resistance and the peculiar 
ability of the woven covering to resist abrasion. The introduction 
of the flexible conduit has marked a new era in interior wiring. 
Owing to the flexibility of this system it may be installed in the 
least possible time and with the least possibleexpense. As it is fur- 
nished in any lengths desired, a building of almost any size can be 
tubed from top to bottom without a single joint or elbow, leaving 
the wiring to be done at any time in the future. This tubing, it is 
claimed, is non combustible, and resists all chemical or atmospheric 
action, and is an ideal interior conduit. 


James Lefiel & Co., of Springfield, O., manufacturers of tur- 
bine water wheels, have recently turned out, it is stated, the largest 
turbine water wheel ever manufactured. The Springfield Republic- 
Times in a recent issue refers to the same as follows: ‘* At the James 
Leffel & Co. works there is now in the process of construction what is 
said to be the largest turbine ever manufactured anywhere without 
exception, its diameter being almost 15 feet, and the height of its cas- 
ing, with its surmounted iron bridge tree arrangement, for carrying 
a huge pair of gears, and the short horizontal shaft, will reach some 
22 feet high. It is apparently of the strongest and most substantial 
character, and is condensed in the smallest and most practical space. 
The wheel is said to give, when in operation, near 600 h. p. under a 
comparatively low head. It is expected to weigh when completed 
and ready for shipment, in connection with a pipe of some 40 feet in 
length, 45 tons; and will require four cars for its transportation. 
This wheel is intended to drive a large lumbering and house finish- 
ing manufacturing plant. The James Leffel & Co.’s works have 
recently been greatly enlarged and improved; the buildings have 
been extended, and extensive additions have been made to the 
works in several departments, including new and heavy machinery 
for handling the heaviest class of work in the company’s line.”’ 


Insulating and Protecting Paint.—The Roessler & Hass- 
Jacher Chemical Company, manufacturing and importing chemists 
of 73 Pine street, N. Y., has sent us the following letter: “During 
the past winter with its exceptionally violent storms a series of 
tests were made with isolatine paint which show its remarkable 
endurance of the severest exposure, its unchangeability through 
alternate high and low temperatures, and the complete protection 
it affords to metal and wood. The coat is as pliable now as when 
first put on in November. The metal rods and tubes, upon being 
washed with turpentine, appear as bright as if new. The isolatine 
coat on the wood specimens, on account of the deep penetration, 
cannot be washed off, but their weight is the same as at first and 
the fibres have not raised; proof that no water has penetrated. 
Electric roads that last summer painted their wooden and iron poles 
with isolatine paint are entirely satisfied so far, no change what- 
ever being noticed in the coating. They are also highly pleased 
with the insulating properties of the paint, which, they aver, comes 
nearer to their ideal than any material they have yet used. Since 
the insulation resistance of the dry coat is fully equal io rubber, 
with the additional advantage of being proof against strong solu 
tions of most chemicals, this good opinion is explainable by theory 
alone. If, by the way this season has already opened for isolatine 
paint we are to judge the output for the coming year, we shall cer- 
tainly quadruple our production." 
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Business Notices. 


Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 


THE ELECTRICAL WORLD. 
The Mather Electric Motors combine the highest efficiency 
and workmanship consistent with a reasonable first cost. Perfect 
automatic regulation of speed from no load to full load. For cata- 
logue and information address E. T, Pardee, agent, 14 Butler Block, 
Syracuse, N. Y. 
The Disque Battery, made by Partrick & Carter Co., has many 


Vou. XIX. No, 15, APRIL 9, 1899, 


points of superiority that has given it a well earned reputation for 
reliability. Improvements have been lately added which greatly 
increase the efficiency and cleanliness of this battery. The lead top 
connection and covered cell are new features that will recommend 
themselves to every purchaser and user of open circuit batteries. 
The new form is shown in the firm’s advertisement this week. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U.S. PATENTS ISSUED MARCH 29, 1892. 





471,534. System for Transmitting Signals; Henry A. 
Chase, of Boston, Mass., Assignor to Albert Watts of same place. 
Application filed Nov. %, 1891. The invention consists in a nor- 
mally closed metallic circuit, a receiving instrument included 
therein, a ey open auxiliary circuit connected to the metal- 
lic circuit, a signal wheel included in the metallic circuit and 

rovided with only the number of teeth or notches necessary to in- 

icate a definite signal or number, and means to close the nor- 
mally open auxiliary circuit to complete the metallic circuit when 
the latter is opened by the signal wheel, whereby the signal 
wheel may transmit the definite signai indicated by all its teeth 
or notches over the metallic circuit, for one purpose, and whereby 
the same signal wheel may transmit the same signal indicated by 
all its teeth or notches over the auxiliary circuit for a different 
purpose. 

471,535. Telephone Beceiver; James A. Christy and Elias 
d. baldwin, of n Francisco, Cal. Application fil March 16, 
1891. In a telephone receiver, the combination, with the dia- 

bragm and chamber in which it is mounted, of a system of per- 

‘orated magnetic tubes in said chamber connected to the actuat- 
ing eleciromagnet, and extending up to the diaphragm. (See il- 
lustration.) 

471,538. Storage Battery Plate and Process of Makin 
the Same; William W. Donaldson and Roderick Macrae, o 
Bajtimore, Md. Application filed Aug. 13, 1891. A storage battery 
plate having perforations through both the active and inactive 
material, and a space between the adjacent inner surfaces of the 
active material. 


471,543. Electric Railway ; William C. Goss, of Lynn, Mass. 
Application filed April 3, 1891. In an electric railway. systeso, a 
supply conductor, a slotted inclosing housing comprising a_bot- 
tom wall having upwardly extending sides provided with hori- 
zontal and vertica! flanges, side walls one thereon, and a series 
of insulators supported at intervals along said housing in contact 
with the conductor for supporting the same. 


471,549. Attachment for Telephones; James E. Hills, of 
New York. Application filed April 27, 1891. A support of a tele- 
Ee receiver or transmitter, consisting of an elongated loop 

aving normally distended curved sides, a lower coil and an upper 
cl end, and a slide adjustably mounted thereon. 


471,576. Manufacture of Incandescent Electric Lamps} 
Frank 8. Smith, of Pittsburgh, Pa. Application filed Dec. 22 
1890. Anincandescent electric lamp consisting of a carbonized 
conductor, an inclosing bulb of giass, leading-in conductors of 
iron wire, glass fused upon the wires and to which the bulb is 
fused, and a cement or sealing substance surrounding the iron 
wires at the point of entrance into the glass. 
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471,587. Unsalated Electric Conductor; James Bb. Will- 
iams, of Vakland, Cal. Application filed July 10, 1890. In com- 
bination, an electric conductor, an exterior insulating layer, and 
an intermediate corrugated covering, whereby air spaces are 
formed between the conductor and the exterior layer. 


471,588. Insulaed Electric Conductor; James B. Will- 
iams, of Oakland, Cal. Application filed April 9, 1891. The 
combination, with an electric conductor and an insulating layer 
of an intermediate cover provided with bosses or projections an 
wound spirally around the conductor. 


471,590. Secondary Battery; Charles F. Winkler, of Troy, 
N.Y. Application filed Nov. 8, 1890. In a secondary battery, 
the combination, with plates containing active material and an 
acid solution in the form of a jelly serving to hoid the active 
material in place, ofa non-oxidizable sulphate, such as the sul- 
phate of ammonia contained in the solution. 


471,591. Secondary Battery Electrode; Charles F. Wink- 
ler, of Troy, N. Y. Application filed June 26, 1891. A secondary 
battery electrode consisting of a non-conductive supporting ele- 
ment in the form of a series of troughs or shelves, in combination 
with active material and electrical conductors supported by said 
troughs or shelves. (See illustration.) 


471.592. Secondary Battery; Charles F. Winkler, of Troy, 
N.Y. Application filed Sept. 29, 1891. In a secondary battery, a 
horizontal supporting plate made of insulating material and pro- 
vided with a main trough, and a series of branch troughs there- 
from with free spaces between the troughs of the series for the 
circulation of the electrolyte, in combination with an electric con- 
ductor having a main strip, wire, or backbone and branches ex- 
tending therefrom, the backbone being located in the said main 
trough and the branches located, respectively, in the branch 
troughs, and active material deposited in the troughs and sur- 
rounding and embedding the conductor. 

471,612. Electric Switch; Harvey Hubbell, of Bridgeport, 
Conn. Application filed Oct. 5, 1891. The combination, with a 
spindle carrying a cross piece and a contact bar vurning freely on 
said spindle, said cross piece and contact bar having depressions, 
of aspring acting to force the cross piece downward and pins 
engaging respectively the depressions in the cross piece and con- 
tact " 

471,625. Joint for Electric Wires; Roger Hanson Smith, of 
Lexington, Ky. Application filed Aug. 24, 1891. A couplin 
for trolley wires consisting of two truncated cone shaped end 
pieces having at their outer ends longitudinal! openings for the 

ge of the wires and having at their inner ends internal right 
and left screw threads respectively, and a connecting piece hav- 
ing horizontal projections formed with threads correspondin 
with and adapted to engage the threads of said end pieces, an 
the wires having upset ends. 


471,645. Support for Electric Lamps} Charles J. Klein, of 
New York. Application fited Dec. 1, 1890. The combination, with 
a lamp support having a neck like portion provided with a metal 
strip and a centrally located nipple insulated from said metal 
strip, of a shell detachably secured thereto for fastening an elec- 
tric lamp to said support. 


471,686. Automatic Guest Call; William H. Perry, of Chi- 
cago, Ill, Application filed May 9, 1890, In an electric guest call, 


the combination, with clock circuits and insulated time strips in 
said circuits, of a series of poe magnets permanently included in 
the normally open clock circuits, said circuits being closable b 
flexible conductors attached to one side of the relay magnets an 
ingertible in the time strips, and a corresponding series of 
———— connected through the relay armatures. (See illus- 


471,691. Dynamo-Electric Generator or Motor; Claude 
William Atkinson and Llewelyn B. Atkinson, of London, Eng- 
land. Application filed 7 18, 1891. In a dynamo-electric 
generator or motor, the combination of a commutator havin 
contact strips on its face at or about at right angles to the axis o 
rotation, with a casing adjustably attached to the framing of the 
machine carrying the brushes, the said casing being capable of 
adjustment toward the face of the commutator to compénsate for 
wear and maintain thesmallest volume, the space between the 
rotating periphery of the commutator and the casing being as 
= — possible, and of such a length as to prevent the passage 

e. 
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471,693. Dynamo-Electric Machine or Motor; Walter 
T. Goolden and Llewellyn B. Atkinson, of London, England. Ap- 
plication filed Aug: 18, 1891. Ina dynamo-electric generator or 
motor, thé combination, with the commutator, ofa fixed air- 
tight enclosing cover, making absolute stationary and rubbing 
oints throughout and carrying the brushes, the cover being capa- 

le of adjustment by slotted bolt-holes in the fixed frame 
through a suitable angle to give required lead to the brushes. 


471,730. Mast Arm Switch for Electric Seanees Thomas 
Dillon, of Indianapolis, Ind., Assignor of one-half to John Caven, 
of same place. Ap lication fil Nov. 4, 1891. Ina mast arm 
switch for electric lamps, the combination of the bracket, the 
shaft mounted in said bracket so as to turn thereon, the arm rig- 
idly secured to said shaft and carrying an €lectric lamp, two pairs 
of segments mounted upon said shaft so as to turn therewith, ar- 
ranged in line in the plane of rotation, and electrically discon- 
nected from each other, one pair of said segments being arranged 
to form terminals of an open circuit in which the lamp is not 
included, and a pair of metallic strips mounted in a fixed position 
on the bracket and forming the terminals of an electric line cir- 
cuit, all arranged to co-operate, whereby the lamp is included in 
the line circuit when the mast arm is raised and is excluded 
therefrom and the line circuit is maintained when the mast arm 


is lowered. 


471,732. Bracket for Incandescent Electric Lamps; 
John H. Goehst, of Chicago, ll}. Application filed March 9, 1891. 
A jointed swinging incandescent lamp bracket comnpuaiag tubu- 
lar arm sections connected together by a bent or elbow couplin 
section rigid at one end With the end of one arm section ant 
forming at its opposite ©Md a socket, in which the other arm 
section is fitted so as to tUrn, and apely permit it tobe swung 
in order to adjust the p°Sition of the lamp, the said coupling 
section being formed with smooth and threaded wall portions 
respectively engaging unthreaded and threaded portions of 
one of the arm sections, and means for adjusting and clamping 
together the said unthreaded portions of the socket and arm 
section, the threaded connections between said members being in 
loose engagement with one another, so as to permit one arm sec- 
tion to be cron independently of the other arm section and with 
a degree of freedom proportionally to the degree with which the 
unthreaded portions of the coupling section and independently 
swinging arm section are clamped together. 


471,745. Telephone ; James H. Howard, of Medford, Mass. 
Application filed Sept. 21, 1891, A telephone having the bell <-> 
ing or ringer-actuating coils or magnets arranged inside the 
curve of the horseshoe magnets. (See illustration.) 


471,760. Electric Switch; Charles G. Perkins, of Hartford, 
Conn. Application filed July 24, 1888. In an electric switch, the 
combination, withtwo circuit terminals, of a curved contact 
plate constructed of spring metal, and moving block or plug, to 
which the contact plate is swiveled midway between its two ends, 
so as to bear with a yielding or spring pressure upon one or both 
of the terminals. 
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471,790. Electric Tebpherage Apparatus; Midbury W. 
Hassan, of Rochester, N. Y. Application filed Dec. 29, 1890. The 
combination of a conductor wire provided with spiral grooves or 
threads, a ground wire, and a car provided with an armature 
and field m ets, the armature engaging with the spiral, and a 
trolley attached to the car and engaged with the ground wire. 


471,792. Commutator Brush; Robert Hirsch, of Milwaukee, 
Wis., Assignor of one-half to Herman Menfinger, of same place. 
Application filed Oct, 29, 1891. A commutator brush comprising a 
suitabl; shaped body, composed of a plurality of strips and bars, 
each independently coated with a film or covering of electrically 
deposited metal, and the series of strips or bars united together 
by means of a second film or covering of metal. 


471,819. Brush Holder for Electric Motors or Dy- 
mamo-Electric Machines; Charles A. Hussey, of New York. 
Application filed May 6, 1889. The combination with an electric 
motor or dynamo-electric mageine, of a brush holder supported 


and rotating in a bar, an arm on said brush holder, a spring con- 


nected to the arm, a windlass inserted in the bar, 4 connection 
between the spring and windlass and a carbon strip inserted in 
the brush holder. 


471,850. Electro-Therapeutic Electrode; Harry Bonis, of 
Blanchard, Ontario, Canada. Apgtoation filed Ang. 10, 1891. In 
an electro-therapeutic electrode, the combination in one and the 
same electrode, of an electrolytic fluid and the means. as de- 
scribed, for introducing high artificial resistance into the circuit. 


471,913. SPegeste Lock; James Graham Thompson, of Boston, 
Mass. Application filed Aug. 12, 1891. A combination electric 
lock comprising an electromagnetic controlling device, a suitable 
source of electricity, a circuit including said controlling device 
and source whose respective wires are divided, a set of conductors 
interposed between the two parts of each wire of the circuit, and 
means for connecting the two ends of each circuit wire with op- 
posite ends of any wire in the interposed sets. 


471,929. Automatic Electric Fire Atarm; Leonidas G. 
Woolley, of Grand Rapids, Mich. Application filed Dec. 14, 1891. 
An automatic electric fire alarm, comprising a permanent mag- 
net, an armature therefor, an induction coil, a stored power for 
suddenly separating the armature and magnet and a thermostatic 
releasing device. 


471,945. Galwanic ert William Burnley, of North East, 
Pa, Application filed June 13,1891 In a galvanic battery, the 
combination, with an electro-positive element consisting of an 
outer containing jar, of an electro negative element, a porous cup 
of less depth than the containing jar, a de.olarizing compound con- 
sisting of manganese and carbon packed in said porous cup around 
that part of the electro-negative element inclosed by said cup, a semi- 
solid exciting material packed around the porous cup. and a seal 
formed of suitable wax closing the mouth of the outer jar. 


47 see? Electrically Controlled Trap Doors; Frank C. 
Callahan, of Bridgeport, Conn., Assignor of one-half to Jacob B. 
Klein, of same place. Application filed Dec. 14, 1891. The com- 
bination of the doors, a spring device for automatically openin 
them, armatures carried x said doors and electro-magnets whic 
attract said armatures and thereby maintain the closed position 
of the doors against the resiliency of the spring element. 


471,986. Electrical Annunciator; Nelson M. Watson, of 
Detroit, Mich., Assignor of three-fourths to Alfred Heath and 
Sarah A. Millard, of same place. Application filed Jan. 2, 1891. 
In an electrical annunciator, the metal base having mounted 
thereon the base of insulating material, the latter base having a 
metal hub forming a electrical conductor, combined with a 
series of spring metal contacts, their free ends pressing against 
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said metal hub, their opposite ends being coupled each to a wire 
within an electrical circuit, and having a corresponding push 
button, the revolving indicating agent having numerals thereon, 
and an indenture opposite each numeral, the conducting lip pro- 
jecting from the back face of the disc or revolving agent, 
means for rotating said agent and the electromagnet in said 
electric circuit, the armature thereof having means of engage- 
ment with the indentures of the revolving agent. 


471,987. Electrical Annunciator ; Nelson M. Watson, of 
Detroit, Mich., Assignor of three-fourths to Alfred H. Heath, Wm. 
B. Heath and Sarah A. Millard, of same place. Application filed 
Aug. 17, 1891. In an electrical annunciator, the combination of two 
electromagnets mounted together, an electric circuit for each of 
said magnets having a circuit closer therein, the centrally pivoted 
armature located in front of said magnets, said armature having 
the projecting arm formed integral therewith, the case or dial 
having armature mounted thereon, and the pointer pivotally 
mounted on said case, the lower end of said pointer being in direct 
but free engagement with said arm of the armature. 


471,990. Endoscopic Instrument; John W. Daily, of 
Denver, Colo. Application filed Oct. 14, 1891. An endoscopic in- 
strument having a recess formed therein. an incandescent electric 
lamp located therein, and a removable plate secured to the in- 
strument in such a manner as to permit the light to illuminate 
the cavity during use. 


471,993. Beciprocating Snap-Switch 3 Jacob S. Gibbs, of 
Hartford, Conn., Assignor to the Perkins Electric Switch Manu- 
facturing Company, of Connecticut. Application filed July 3, 
1891. In an electric switch, the combination, with the base, the 
line-terminals, and a bracket secured to the base, of a reciprocat- 
ing rod having a cross-bar at its lower end provided with down- 
wardly projecting levers, having an unobstructed space between 
them, a tension spring located in said space, and ne at its 
ends against the levers to press them apart, and a movable plug 
having angular inner walls to operate in conjunction with levers 
and contact pieces at its outer ends to make and break circuit. 


471,997. Automatic Cut-Out ; Edward A, Mainship, of Min- 
neapolis, Minn. Application filed June 30, 1891. In an automatic 
cut-out, the combination, with a solenoid, of a core therefor. 
an electric switch, means for holding the same in a closed posi- 
tion, levers arranged to trip said switch to release the same, and 
means whereby said core acting in one direction enqnose one of 
said levers to trip said switch and acting in the other direction en- 
gaging the other lever to trip the switch, whereby said switch is 

ne by a maximum current in said solenoid or a loss of current 
therein. 


471,999. Valve Controller; Nathan E. Nash and George A. 
Eddy, of Cleveland, O., Assignors to the National Electric Valve 
Company, of same place. Application filed Nov. 20, 1890. The 
combination, with a valve, valve stem and piston on the opposite 
sides of the valve, of a spring pressed balance valve controlling 
the supply of fluid to both pistons, an armature connected wit 
the latter, and an eipotromagnes or equivalent device for actuat- 
ing the armature, whereby the balance valve is moved. 





Copies of the specifications and drawings complete of any patent 
m een, in this record—or of any other patent issued aes 1886 
—can be had for 25 cents. Give date and number of vatent desired 
and address The W. J. Johnston Co., Ltd., Times Building, N.Y, 
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